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GARDEN. (1820.) Thorns. Ann. 15, 74; J. Phys. 90, 238; Pogg.

7, 104.

KIDD. Phil. Trans. 1821 ; Schw. 34, 42G
; Pogg. 1, 104.

UBE. Phil. Trans. 1822, 473.

CHAMBERLAIN. Phil. Ann. 6, 135 ; Pogg. 7, 106.

FARADAY. Phil. Trans. 1826, 140; Schw. 47, 335 and 459; abstr.

Pogg. 7, 104.

REICHENBACH. Schw. 61, 175 ; Schw. 68, 233
; Pogg. 28, 484.

SAUSSURE. N. Geld. 4, 69.

FREMY. Ann. Chim. Phys. 59, 18.

A. CONNEL. N. Edinb. Phil, J. 1832, No. 26, 231 ; Schw. 61, 104.

BROOKE. Repert. 38 265.

MANSFIELD. Chem. Soc. Qu. J. 1, 248.

PELLETIER & WALTER. Ann. Chim. Phys. 67, 274.

LIEBIG & WOHLER. Poffg. 24, 169 ; erzeZ. Jahresber, 13, 358.

LAURENT. 4wi. CAm. Phys. 49, 214 ; Po^. 25, 376 ; abstr. Schw. 65,
86 ; Ann. Pharm. 3, 9 ; Ann. Chim. Phys. 52, 275 ; abstr. Ann.
Pharm. 8, 8; Pogg. 29, 77 ; Schw. 68, 316; Ann. Chim. Phys. 61,

113; abstr. Ann. Pharm. 19, 38 ; J. pr. Chem. 8, 13 ; Ann. Chim.

Phys. 61, 125; abstr. J. pr. Chem. 8, 201; Ann. Chim. Phys. 66,

124; Ann. Chim. Phys. 74, 26; abstr. Ann. Pharm. 35, 292;
Rev. sc. 6, 76; abstr. Ann. Pharm. 41, 114; Rev. sc. 11, 361;
ibid. 12, 193; ibid. 13, 66 and 579; ibid. 14, 313; Compt. rend. 14,

318; Rev. sc. 14,818; abstr. J. pr. Chem. 27, 29; Compt. rend.

29, 363; Rev. sc. 15, 739; ibid. 21, 36; Compt. chim. 1850, 1 ;

abstr. Pharm. Centr. 1850, 310 ; Ann. Pharm. 76, 298 ; Liebig &
Kopp'sJahresb. 1850, 497.

DUMAS, ^ww. Chim. Phys. 50, 182 ; Ann. Pharm. 5, 6 ; Pogg. 26,

517; cAw>. 66, 89.

DUMAS & STASS. -4?w. Chim. Phys. 76, 40 ; N. Ann. Chim. Phys. 1, 42.

LIEBIG. Ann. Pharm. 25, 19.

WOSKRESSENSKY. Ann. Pharm. 26, 66.

MITSCHERLICH. Pogg. 31, 631.
ERDMANN & MARCHAND. J. pr. Chem. 23, 177.
BERZELIUS. Pogg. 44, 377 ; Ann. Pharm. 28, 9.

MARIGNAC. Ann. Pharm. 38, 18.
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MAGNUS. Pogg. 90, 1
; Phil. Mag. J 6, 420 ; abstr. Berl. Acad. Ber.

1853, 446 ;
Ann. Pharm. 88, 349; J.pr. Chem. 60, 86; Pharm. Centr,

1853, 597 ;
Instit. 1853, 416; Liebig & Kopps Jahresb. 1853, 525.

BERTHELOT. N. Ann. Chim. 33, 295; abstr. Ann. Pharm. 81, 108;
J. pr. Chem. 55, 76; Pharm. Centr. 1851, 861 ; Liebig & Kopps
Jahresb. 1851, 437, 504; Compt. rend. 33, 210; N. Ann. Chim.

Phys. 53, 69 ; abstr. Compt. rend. 43, 236; Ann. Pharm. 108, 188 ;

J. pr. Chem. 70, 253; Chem. Centr. 1858, 535.

H. KOPP. Ann. Pharm. 95, 329; abstr. Pharm. Centr. 1855, 771 ;

Liebig & Kopp's Jahresb. 1855, 37.

SCHWARZ. Dingier, pol. J. 147, 229 ; abstr. Chem. Centr. 1858, 558.

Coal-tar camphor ; Naphtum or Naphtalene. (Laurent.) Two-fifths hydrocarbon,

Decaoctyl. (Berzelius.) Normal'-Naph ten. (Gerhardt.) Hydride ofNaphtyl. (Kolbe.)

Discovered in coal-tar oil, by Garden (1820) ; recognised by Reichenbach as one

of the products of decomposition by heat, of the distillate from coal. Faraday
determined the composition of naphthalin, and, as well as Berzelius and Laurent,

investigated its derivation.

Formation. A. Very frequently produced in the dry distillation of

organic bodies, especially when decomposition takes place at a very high

temperature.
1. From Ethylene. At a red heat, olefiant gas splits up into rnarsh-

gas, and tar of various degrees of volatility, but containing on the average
93*3 p. c. C and 6*5 p. c. H, (and accordingly having nearly the

composition of naphthalin). This tar sometimes deposits crystals of.

naphthalin, especially when the more volatile part is evaporated off :

8C4H4 -- C=H8 + 6C2H4
.

The -marsh-gas is mixed with undecomposed olefiant gas and hydrogen,
the latter having been formed by the decomposition of the tar into

hydrogen and carbon; at a white heat, olefiant gas yields only these two

products, but no tar. (Magnus.)
2. By passing the vapour of alcohol, ether, rock-oil, or of essential oils

through a red-hot porcelain tube. (Saussure, Berthelot.) Charcoal and

empyreumatic oil are likewise produced in this operation. (Reichenbach.)
Benzene, phenylic alcohol, and other products are likewise formed, and, as

well as the naphthalin, are in part simply condensed and partly collected

in nitric acid, and obtained as nitrobenzene, nitro-naphthalin, &c.

(Berthelot.)
3. From Acetic Acid. If vapour of acetic acid be passed through a

red-hot porcelain tube filled with fragments of pumice, naphthalin and
a large quantity of undecomposed acetic acid condense in the receiver,

together with a brown oil which forms picric acid with nitric acid.

(Berthelot.)
4. Naphthalin is found amongst the decomposition-products of cam-

phor, the vapour of which has been passed over strongly ignited lime,
and condenses in the receiver in fine, perfectly pure crystals. (Fremy.)

5. Naphthalin is found, in quantity varying according to the circum-

stances under which the decomposition takes place, amongst the pro-
ducts of the dry distillation of coal, (compare ix. 135.) (Garden, Laurent) ;

of fat oils when illuminating gas is prepared from them (A. Connel) ;

of resins, when fused and dropped into red-hot cylinders (Pelletier &
Walter). Naphthalin is produced, not by the carbonization of coal,

but by the decomposition of the first formed distillation-products,
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when these products in the state of liquid or vapour come in contact

with the red-hot sides of the retorts (vapour-carbonization). It is for

this reason that no naphthalin is obtained on distilling coal in iron

retorts, of which only the bottom is heated, while the sides are protected
from the heat; or when the products of distillation are repeatedly
rectified, or cooled to 20; or acted upon by chlorine (as Dumas

affirms) (Reichenbach). Neither is naphthalin produced by distilling

tarry residues or wood (Reichenbach), or lignite (Schwarz), if a very
strong heat be avoided. Naphthalin exists ready formed in commercial
coal-tar (Garden, &c.); but not invariably (Laurent), (which is owing,
not, as Laurent supposed, to varying age, but to the different modes of

preparation) (Reichenbach). Coal-tar sometimes contains J of its weight
of naphthalin, and sometimes only traces (London tar contains large

quantities) (Mansfield, Chem. Soc. Qu. J. 1,248). Tar prepared by
distilling coal in iron retorts (in the manner formerly adopted for the

preparation of gas), contains but little naphthalin. If retorts of Char-

motte clay are employed instead of iron, the tar contains considerable

quantities of naphthalin, and a little volatile oil, formed either by the

decomposition of the naphthalin, or of the gas itself. (Schwarz.)
Kidd obtained naphthalin by dropping coal-tar upon red-hot iron

cylinders. Naphthalin is found in lamp black, to which it imparts its

peculiar odour, and may be separated by simple distillation, or by dis-

tillation with water. It is also found in the soot obtained by the burning
of wood-tar (Reichenbach); likewise in the vapour which penetrates into

rooms from leaky stove-flues (Berzelius), since a deposit of soot is pro-
duced by the red hot flue. (Reichenbacb.) Dumas believed that

naphthalin exists ready-formed in coal, but Reichenbach showed that

this is not the case.

B. By synthesis, from inorganic substances. Since defiant gas may
be formed from inorganic materials,* and from olefiant gas, alcohol and
then acetic acid may be produced, the modes of formation of naphthalin
A, 1, 2, and 3 may be regarded as syntheses of this description.

1. If a perfectly pure and dry mixture of bisulphide of carbon vapour
and sulphuretted hydrogen, or a mixture of these two gases and carbonic

oxide, be passed over porous copper or iron at a dull red heat, the pro-
ducts obtained are : a little naphthalin and empyreumatic oil, much

hydrogen, marsh-gas, and olefiant gas, and a residue of sulphide of

copper mixed with charcoal. (Berthelot.) Perhaps this mode of for-

mation is identical with that from olefiant gas (A, 1), olefiant gas being

probably produced, in the first instance and yielding naphthalin (Carius),

by its decomposition.
2. When vapour of dichloride of carbon (viii, 160) mixed with

hydrogen, is passed through a glass tube filled with fragments of pumice,
at a bright red-heat, it yields large quantities of naphthalin. (Berthelot.)

Preparation. Naphthalin is obtained in large, but varying quantities
as an almost useless by-product in the distillation of tar on the large

scale, especially of that from coal ; but it is also a product of the

distillation of wood, lignite, and animal offal. (Comp. Benzene, xi, 135.)
1. Tar (whether produced from wood, coal, or animal refuse) is first

distilled with steam, as long as naphtha (light naphtha), of sp. gr. 0'91 at

the utmost, is obtained, and afterwards with the aid of heat, whereupon
water and oil of naphthalin (dead oil, heavy naphtha} pass over, until

this latter attains a sp. gr, of 0'99. Every 100 gallons of the distillate

B 2
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last obtained are now intimately stirred up with 15 gallons of oil of

vitriol (sp. gr. V83) and allowed to settle, after which the clear upper

liquid is decanted. This is stirred up with one-tenth of its volume of

caustic alkali-solution of sp. gr. 1*35, and after it has been completely
neutralized, the whole is allowed to settle. The upper layer is then

poured off and distilled alone, until the distillate attains a sp. gr. of 0'94.

If this first distillate be now mixed in a still with quick lime (1 pound
of lime to every gallon of oil), and distilled at a gentle heat, it yields,
first a light oil till the sp. gr. reaches 0*91; and if the receiver be then

changed and the remainder collected by itself, and cooled to 4 C,

it deposits naphthalin., which may be purified by filtration and pressure.
If the distillation of the crude oil of naphthalin be continued in another

still, as long as anything passes over, the purified heavy oil of naphthalin
is obtained, which, if treated in a similar manner with lime, yields an
additional quantity of naphthalin. (G. Shand & A. Maclean, Chem. Gaz.

1854, No. 270; Dingier pol. J. 133, 309.)
The black flaky masses which are deposited on the ground in places

where coal-tar is heated in open pans in order to free it from water, con-

sist, according to Schwarz, of almost pure naphthalin. Coal-tar which
has been subjected to heat in the above-mentioned process, yields by
distillation two oils, one of which distils at 160 C and contains 0'46 p. c.

naphthalin, while the second passes over between 160 and 220 C. and
contains 0*65 p. c. naphthalin. Crude tar, which has not been previously
heated, yields by distillation, first a light oil together with strongly
ammoniacal water; then between 210 and 230 C., after the water has

been driven off, so large a quantity of naphthalin, that the distillate, if

collected in a separate receiver, assumes at ordinary temperatures
the consistence of butter. (Schwarz.) Garden obtained naphthalin by
distilling coal-tar, the naphthalin passing over with the empyreumatic
oil, from which it was afterwards deposited. When coal-tar is distilled,

but little naphthalin passes over at first, the quantity gradually increasing
till the operation is half over, and then again becoming less ; the greatest
amount passes over with the last portions of the distillate, insomuch
that these become completely solid in the receiver (the final products
contain sulphur); 100 gallons yielded 5 Jbs. naphthalin. If the distillation

be hastened a larger quantity is obtained ; but if oil of vitriol be added
to the tar, little or no naphthalin is produced. (Chamberlain).

2. Coal-tar is boiled in a copper kettle till all the water is driven off

(which would otherwise cause the retort to crack), and then distilled in a

glass retort to half its bulk. The naphthalin is separated from the

distillate : a by cooling to 10 C, whereupon large quantities of naph-
thalin, mixed with a small quantity of a yellow unctuous substance, are

deposited. The product is collected on fine linen and pressed. b. The

following is a better method : the distillate is placed in a tubulated
retort through which chlorine gas is passed for four days, whereupon it

becomes hot, evolves hydrochloric acid gas and vapours having an offen-

sive odour (if the condenser be cooled to C. these vapours condense to

a wine-red liquid), and finally assumes the dark colour of tar. The

product is washed with water, which removes hydrochloric acid and bad

smelling bodies, and distilled alone, the distillate being collected in two

portions. Both of these, when cooled to 10 C. deposit large quantities
of naphthalin. (Laurent, Ann. Chim. Phys. 49, 214.)

3. When commercial coal-tar oil is submitted to fractional distillation,

the portion passing over between 170 and 190 C. deposits a very large
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amount of naphthalin (20 K>s. of oil yields 5 Sbs.) which may be collected on
a filter, drained, and distilled. (Laurent, N. Ann. Chim. Phys. 3, 296.)

4. Coal-tar is passed through red-hot iron tubes, and the thin tar,
obtained by the condensation of the vapours, is distilled, whereupon first

water and oil, then naphthalin pass over. (Kidd.) 5. Coal-tar (espe-

cially such as has been long exposed to the air) is heated with chloride
of lime, water, and oil of vitriol. Much naphthalin is evolved with the

steam. (Brook.)

Purification. Commercial naphthalin, or naphthalin prepared by any
of the above described methods, is generally contaminated with varying
proportions of an empyreumatic oil which turns brown on exposure to the
air (as well as by a yellow unctuous substance, Laurent). To free naph-
thalin from these impurities, the following processes may be employed :

a. Sublimation. 1. The naphthalin is gently heated in retorts or

other suitable vessels, and the vapours are collected in wooden chambers,
wherein they condense in white flakes. (G. Shand A. Maclean.)
2. About half a pound of crude naphthalin is gently heated for several

hours on the sand-bath in a large porcelain dish, over which a sheet of

filter-paper has been pasted ; after the whole has cooled, the dish is found
to be full of dazzling white crystals of naphthalin. These are removed
and the remaining cake of naphthalin pressed with blotting paper (in
order to soak up the oil), and again heated, the operation being repeated
as long as any sublimate is obtained. The last portion is yellow. This
is the only method of obtaining pure, colourless naphthalin. (Otto,
Ann. Pharm. 93, 383.)

b. Washing tvith cold alcohol and recrystallizing from hot alcohol.

(Garden, Laurent.) The most convenient method is to put the powdered
naphthalin upon 4 or 5 funnels (without paper) placed one above the

other, and to pour the alcohol upon the uppermost ; by this means l^lb.
alcohol are sufficient for 5 Ibs. naphthalin. (Laurent.)

Properties. Brilliant white scales, soft to the touch. Crystallizes ill

six-sided tables. (Kidd, Chamberlain.) More frequently in rhombic
tables of 100 105 (Kidd). Regular crystals maybe obtained but

only with great difficulty, by sublimation or from alcohol ; they are

rhombic tables of about 122 and 78, the acute angles being generally
truncated, so that the crystals appear hexagonal. By very slow spon-
taneous evaporation from ether, it may be obtained in crystals which are

often of considerable size and completely developed ; they are prisms

belonging to the oblique prismatic system, generally like Fig. 106, but

reduced to the tabular form by the predominance of the z-faces. u' ; u'

82 : u' : i = 111; u' : t = 125 ; i : t = 94 30'. (Laurent.)

Crystallizes from oil of turpentine in prisms terminated by pyramids.
(Chamberlain.) Naphthalin when slowly sublimed, forms such an ex-

tremely light bulky mass, that sometimes J gramme will fill a litre-flask.

(Handworterb, 5, 432.) Heavier than water (Kidd). Sp.gr. 1*048

(Ure); 1-153 at 18 (the naphthalin had been fused, but was still some-
what porous: Reichenbach) Melts at 84 5' (Garden), between 77 and
82 (Kidd), at 75'5 (Ure), forming an oil which on cooling solidifies in

a mass consisting of flexible interlaced Iamina3 ;
melts at 79 (Dumas), at

79*2 (H. Kopp). (The naphthalin used by Kopp for his determination was

absolutely pure; when it was melted and allowed to solidify slowly, the tbennopaeter
remained constant at 79'2.)
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Sp. gr. of liquid naphthalin at its melting-point (water at C. being
taken as unity) .= 0*9778 (average). The true volume at 8 above the

melting point is given by the formula :

V = 1 + 0-000747 x 8 + 0-0000018095 x 82

Spec. vol. = 149'2 at the boiling point (calculated, according to Kopp
154) (H. Kopp). Boils at 210 (Kidd), at 212 (Dumas), at 220

(Gerhardt); boils constantly between 216'4 and 216-8 (barometer at

O .m
7476), or at 21 8'0 (barometer at 760mm) (H. Kopp). (Determined

by Kopp's method, and rectified according to the corrections proposed by him.)

Sublimes even at a low temperature (Garden), but more slowly than

common camphor ;
heated alone, it sublimes in brilliant flakes (Ure),

without previous fusion. (Laurent.) Thrown into a red-hot crucible,

it volatilises undecomposed, and condenses in the air in snowy spangles.

(Laurent.) May be distilled with water (Ure, Chamberlain) ; when
heated with water, it rises to the surface in oily drops, and then

evaporates with a motion similar to that exhibited by common camphor.

(Ure.)
Smells aromatic, like the narcissus, (Garden and others.) Tastes

aromatic and pungent. (Garden.) Neutral to vegetable colours.

(Kidd.) Vapour-density = 4"528 (Dumas), 4*621 (average, Woskres-

sensky, Ann. Pharm. 26, 66), 4'46 (Natanson, Ann. Pharm. 93, 801).

Consequently, 1 litre of vapour
grammes (Woskressensky).

20 C .. . 120 . . 93-75
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the hydrogen from the naphthaliii ?) ; 6. The resolution of naphthalin into compounds
of the two hydrocarbons in the formation of nitrophthalic acid, C16XH5O8 and of

phthalic acid, together with the compound C2X2C12
(ii, 360). According to Kolbe, it

is hydride of naphthyl = C^H^H (comp. Ann. Pharm. 76, 39.)

Decompositions. Naphthalin yields by sublimation a liquid which at first tastes

sweet and aromatic, afterwards pungent, and from which a considerable quantity of prussic

acid may be obtained
; Chamberlain.) 1. When naphthalin is heated in the

air, the vapour is difficult to set on fire ; when once ignited, it burns very
rapidly with a thick smoke. (Kidd.) 2. Naphthalin vapour, passed
over red-hot hydrate of baryta, yields carbonate of baryta and

hydrogen. (Pelouze and Millon, Ann. Pharm. 33, 182.) 3. Chlorine

forms new compounds with naphthalin, heat being evolved and hydro-
chloric acid gas produced. (Laurent, Ann. Ghim. Phys. 49, 214.)
The naphthalin melts, but solidifies again if the action of chlorine

be continued
; the solid mass contained 44*69 p. c. C, 3'12 p. c. H, and 52'19 p. c.

Cl, corresponding to the formula C10C14H4
(Dumas). Dry chlorine acts im-

mediately and with great violence at ordinary temperatures. The naph-
thalin melts, and if the stream of chlorine be rapid, sublimes in part as

bihydrochlorate of bichloro-naphthalin, while hydrochloric acid is evolved.
The mass gradually thickens, and becomes like solidified olive oil. The
products formed in this reaction are hydrochlorate of chloronaphthalin,
C20C1H 7

,HC1, and bihydrochlorate of bichloronaphthalin, C 20C1 2H6
,2HCI

(modification a and /3) ; by the further action of chlorine and heat, new
chlorides are formed from the first, with fresh evolution of hydrochloric
acid gas, especially bihydrochlorate of trichloronaphthalin, C

20CPH 5
,2HC1.

(Laurent.) Chlorine replaces the hydrogen of naphthalin, atom for atom,
but the resulting hydrochloric acid remains in combination with the new
radical (comp. also vii. 21). The chlorine which these compounds contain,
outside the radical, may be removed in the form of hydrochloric
acid, either by distillation or by treatment with potash, while the

chlorinated radicals thus set free cannot be further decomposed by dis-

tillation or by treatment with potash. (Laurent.) If these radicals are

again treated with chlorine, the hydrochlorates of new radicals, richer in

chlorine are formed, which, in their turn, may be set free by distillation

or treatment with potash, and are finally converted by chlorine into

perchloronaphthalin. (Laurent.) The number of the chlorine-compounds
obtained by Laurent is very much increased by the fact that almost all

of them vary in physical properties when prepared in different ways.
(This seems to be frequently caused by impurities.) (Carius.) Besides such
radicals and their hydrochlorates as only contain whole atoms of Cl and
H to 20 At. C, others are described by Laurent, containing a fractional

number of Cl and H atoms, as well as Br and H, or ClBr and H together;
the whole of these are probably mixtures of two or more compounds.
(Carius.) Several of these radicals, and likewise their hydrochlorates,
bear a great resemblance to one another

;
thus bihydrochlorate of

bichloronaphthalin and bihydrochlorate of trichlorouaphthalin (the latter

recrystallised from alcohol) are isomorphous. (Laurent.) Laurent dis-

tinguishes the isomeric compounds of like composition by the letters

A, B, &c., and even compounds of different composition, when agreeing
in certain properties, e. g., crystalline form, are denoted by the same
letters. Thus all radicals marked A are soft, like wax, and crystallise
in regular six-sided prisms of 120. (Laurent, Rev. Scient. 14, 74.)

4. Bromine acts violently upon naphthalin, with rise of tem-

perature and evolution of hydrobromic acid, leaving oily bromo-
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naplithaHn. From this it appears that the bromine replaces the hydrogen, while

the free radical is formed with evolution of hydrobromic acid. (Laurent.) By the

further action of bromine upon bromonaphthalin, hydrobromic acid and
bi- or tri-bromonaphthalin are formed, and from the latter, the hydro-
bromates C20Br*H4

,2HBr, and C2C
JBr

4H4
,HBr (from which the radical

C20Br4H4
may be separated by distillation or by potash), and as the final

product of the action of bromine, bihydrobromate of pentabromonaph-
thalin is formed C20Br5H3

,2HBr. (Laurent.) The bromine-compounds

generally bear a great resemblance to one another and to the chlorine-

compounds, e. g., isomorphism, and like these last, occur in different

isomeric modifications (Laurent.) The chlorine-compounds which still

contain hydrogen, are converted by bromine into radicals containing both

bromine and chlorine, or into their hydrochlorates and hydrobromates.
On the other hand, by the action of chlorine on the bromine compounds,
the hydrochlorates of radicals containing bromine (or bromine and

chlorine) are obtained ; but the latter, as well as the radicals which may
be separated from them, are not identical with those obtained by the

action of bromine on the chlorine-compounds, but isomeric, and generally

isomorphous with them at the same time. (Laurent.) 5. Naphthalin
melts with iodine at a gentle heat to a brown liquid, which solidifies to

a graph itoidal mass on cooling, dissolves readily in alcohol, and is preci-

pitated therefrom by water. (Ure.) Iodine is without action upon
naphthalin ; on warming them together, they melt, but separate on

cooling. (Laurent.) Phosphorus, sulphur, and chloride of carbon are

equally inert with naphthalin. (Laurent.) 6. Hydrochloric acid does

not act on naphthalin (Reichenbach) ;
it dissolves naphthalin, and assumes

a dark colour. (Lbwig. Chemie der. org. Verb. 2nd. pt. 2, 865.)
7. Chloride of Sulphur (which ?) heated with naphthalin, produces

bichloronaphthalin, with separation of plastic sulphur and evolution of

hydrochloric acid gas. (Laurent.) 8. Cyanogen does not act upon
naphthalin. If chlorine gas be passed over a powdered mixture of

naphthalin and cyanide of mercury made into a paste with weak alcohol,

an odour of chloride of cyanogen is evolved, mercurous chloride is formed,
and the naphthalin is replaced by a yellow oil which is partly dissolved

and may be precipitated by water. (Laurent.) 9. A mixture of bichro-

mate of potash and sulphuric (or hydrochloric) acid, acts but slightly on

naphthalin, if much water is present; but if the quantity of water be

small, a violent action takes place, and the naphthalin is partly converted
into naphthesic acid (C

20H 6 8
). (Laurent, Rev. scient. 14, 560) According

to another statement of Laurent (Comp. rend. 21, 36), a beautiful rose-coloured sub-

stance is formed in the above manner, viz., Carminaphthone ; C18H4O8
,
soluble in alkalis

and reprecipitated by acids.

10. Strong nitric acid does not act upon naphthalin in the cold

(Laurent) ; it forms nitronaphthalin, in the course of 5 or 6 days, without

evolution of red vapours. (Piria, N. Ann. Chim. Phys. 31, 217). On
gently warming the liquid, a brown oil is formed, which afterwards dis-

solves; the liquid on cooling deposits yellow crystals (Garden), readily

decomposible and inflammable. (Kidd.) Naphthalin evolves red vapours
on boiling with nitric acid, and forms a mixture of nitronaphthalin and
an oil, which floats on the liquid in the fluid form ; hence 1 At. H in the

naphthalin is replaced by 1 At. 0, with formation of water, and the

resulting compound then combines with the residue of the nitric acid :

C2H3 + NO5 = (C
20H7Q + NO3

) -f HO (Laurent).

On continuing the boiling with nitric acid, biuitronaphthalin, C20X2H6
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(and nitronaphthaleise C^X2 -5!!5 - 5
)

is produced. (Laurent.) By boiling
with nitric acid for several days, ternitronaphthalin, C20X3H 5

, nitro-

naphthale, phthalic and oxalic acids (Laurent), and nitrophthalic acid

(Marignac, Laurent) are formed.

11. Nitrous add acts violently in the cold and forms nitronaphthalin
and an oil. 12. Aqua regia acts slowly in the cold ;

in this reaction, an

oil is formed, which by distillation leaves a residue of carbon, and yields
a distillate of nitronaphthalin and an oil.

13. Oil of vitriol dissolves naphthalin very slowly in the cold, forming
a brown liquid (Reichenbach) ;

at a moderate heat, sulphonaphthalic
acid is formed, and another acid, which is distinguished from the first by
the fact that its salts do not burn with flame. (Faraday.) Oil of vitriol,

when gently warmed, dissolves naphthalin without evolution of sul-

phurous acid, and forms a brownish red liquid, which, after complete
saturation with naphthalin, is clear and viscid when cold. Water

precipitates from the solution unaltered naphthalin, together with

sulphonaphthalin and a little sulphonaphthalide, while the solution

contains sulphonaphthalic acid, C20H8
,2S0

3
,
and bisulphonaphthalic acid,

C20H8
,4S0

3
,
and acquires a red colour. (Berzelius.)

With sulphuric anhydride, naphthalin melts to a dark red mass,
which turns blackish-green, and contains principally sulphonaphthalic
acid (Liebig and Wohler) ;

in this reaction, sulphurous acid is always
evolved, even when naphthalin is placed with sulphuric anhydride under

a bell-jar; the products are the same as those obtained by the action of

sulphuric acid ; only the colouring matter, bisulphonaphthalic acid, and

sulphonaphthalide are formed in larger quantity, and hyposulphoglutic
acid is likewise obtained. (Berzelius.)

Warmed with phosphoric anhydride, naphthalin volatilizes unchanged
(Laurent); it is not attacked by concentrated acetic or oxalic acid; or

by caustic potash-solution even on boiling (Reichenbach) ; or by fused

potassium (Laurent).
14. When equal parts of naphthalin and fat are exposed to the air

for a week, the mixture absorbs oxygen, which, together with part of the

oxygen of the fat, is taken up by the naphthalin, giving rise to naph-
tholeic acid and a hydrocarbon ; at the same time, a little carbonic acid is

evolved and the mixture turns black. Naphtholeic acid, extracted from
the mixture by ether, is a semi-fluid body becoming fluid at 20 C.,

yellowish, and transparent, and smells like crude naphthalin; it contains

65-65 p. c. C, 14-22 H, and 20-13 0, and forms soaps with the alkalis,

uncrystallisable salts with baryta, strontia, lime, lead, copper, and silver;
and decomposes partly at 75% evolving strong suffocating vapours.

(Rossignon.) It is rancid fat. (Gm.) The hydrocarbon remains in

the residue when the mixture is extracted with ether, and is purified by
washing with ether, pressing between blotting paper, and crystallising
from boiling alcohol. Forms thick silky flakes, soft to the touch,

softening between the fingers, its consistence varying according to the

nature of the fat; contains C and H in the proportion of 2:2'5 (has not
been analysed!) (Rossignon, Compt. rend. 14, 61.) It is impure
naphthalin. (Gmelin.)

Combinations. 1. Naphthalin does not dissolve in cold water, or in

aqueous alcohol. (Garden.) It dissolves slightly in boiling water; the

solution deposits most of the naphthalin on cooling, but remains turbid,
and in that state passes through the filter. (Kidd.) 2. Dissolves very
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rapidly in "bisulphide of carbon. (Reichenbach.) 3. Dissolves in

alcohol, especially in hot alcohol, and is precipitated from the solution

by water (Garden, Reichenbacli) ; the solution in 4 pts. hot alcohol

yields on cooling a solid crystalline mass, the solution in 11 pts. yields
fine

crystals. (Kidd.) 4. In ether it dissolves more readily (Kidd,

Ure), and very rapidly. (Reichenbach.) 5. Dissolves in aqueous
oxalic and acetic acids with bright red colour, the warm-saturated
solution solidifying in a crystalline mass on cooling. (Garden, Kidd.)
6. Dissolves in oils both fat and volatile (Garden) ;

in oil of turpentine,
the temperature falling 4'2, and the hot solution on cooling yields line

crystals. (Chamberlain.) Dissolves slowly in eupione, gradually in

creosote, slowly in picamar and in cold olive-oil. (Reichenbacli.)
Insoluble in aqueous alkalis. (Garden.) Does not absorb ammonia-

c/as. (Kidd.)
7. With Picric acid. 1. A mixture of naphthalin and picric acid

is dissolved in warm alcohol (or in benzene) ; and the golden yellow
needles which separate on cooling are washed with a little alcohol,

gently pressed between blotting paper, and dried by exposure to the air.

2. This compound is precipitated in much smaller crystals than those
obtained according to 1, when the cold-saturated solutions of naphtlialin
and picric acid in alcohol are mixed. Golden-yellow crystals, melting
at 149 to a clear orange-yellow liquid and at the same time evolving a
little naphthalin. It is superficially decomposed by cold water, which
removes picric acid, and more freely by boiling water, part of the

naphthalin passing off in vapour j nevertheless microscopic needles of the

compound are obtained from the filtered solution. It yields all its picrio
acid to warm dilute aqueous ammonia. Dissolves in alcohol, ether, and

benzene, separating out undecomposed on evaporation. (Fritzsche,
Petersb. Acad. Bull. 16, 120 j J. pr. Chem. 72, 282.)

Fritzsche.

1 At. naphthalin C^H8 128 .... 35'S4
1 At picric acid C 12X3H3O2 229 .... 64-16 64'40

C20H8 + C 12X3H3O2
. , 357 .. 100-00

Appendix to Naphthalin.

A, Metanaphthalin, C20H 8
.

PELLETIER & WALTER. (1837.) Ann. Chim. Phys. 67, 269 ; Po<jg.

44, 81.

DUMAS. Compt. rend. 6, 460 ; Pogg. 44, 110 j J. pr. Chem. 14, 214.

Retiserin. (Pelletier and Walter.)

Formation. Found accompanying naphthalin in the tar formed when

illuminating gas is prepared by dropping melted pine-resin into red-hot

iron cylinders ;
it probably exists also in many other empyreumatic

products. (Pelletier & Walter.)

Preparation. Resin is submitted to distillation j the buttery mass

passing over towards the end is collected apart ; all adhering liquid is

removed as completely as possible by pressure between blotting paper;
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and the residue is dissolved in absolute alcohol. The solution, treated
with animal charcoal at a temperature a little above 40 C., then filtered

and allowed to cool, yields crystals of metanaphthalin, which may be

purified by repeated recrystallisation. (Pelletier & Walter.)

Properties. White nacreous crystalline flakes, unctuous to the touch,

having a feeble odour of wax but no taste. Melts at 67 C.
; distils

over at 325 as an oil, which solidifies in a crystalline mass on cooling.
Unaffected by light and air. (Pelletier & Walter.)
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Formation. Formed together with b. in the preparation of benzone

(xii, 40), by the dry distillation of benzoate of lime
;
on rectifying the

crude liquid, a and b are obtained in the portion which passes over up
to 315 C, before the benzone. a. and b. are doubtless secondary pro-
ducts formed by the decomposition of benzone (Chancel.)

2C26H10O2 = C2O4 + C^H8 + C^H 12
.

Preparation. The various products from the dry distillation of

benzoate of lime are dissolved in oil of vitriol, whereupon the hydro-
carbon a rises almost instantly to the surface of the liquid. This
substance is removed, washed with water, repeatedly pressed between

blotting paper, and recrystallised once or twice from boiling alcohol.

(Chancel.)

Properties. Crystallises readily in fine needles, melts at 92, and
volatilizes at a high temperature only (Chancel).

20 C
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20 C
8 H
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naphthalin, and does not solidify when kept from the air, is allowed to

absorb moisture from the air, whereby it is converted after a few days
into a dirty violet mass. The same reaction is produced, by directly

mixing the thick liquid with a little water. When the solidified mass
has been as far as possible freed from adhering sulphuric acid by spread-

ing it upon a porous tile, and then by pressure between two other tiles,

it yields almost white talc-like scales, which are a mixture of sulphonaph-
thalic acid, bisulphonaphthalic acid, and a little free sulphuric acid.

(Wohler.) 2. May be obtained pure, when prepared as above from the

baryta or lead-salt, either by decomposing the lead-salt with sulphuretted

hydrogen (Regnault), or by decomposing the baryta-salt with sulphuric
acid (Faraday), removing the excess of sulphuric acid by carbonate of

lead, and precipitating the lead from the solution by sulphuretted

hydrogen ;
the filtered solution, evaporated in vacuo over sulphuric

acid, yields a syrupy liquid, which after several days solidifies in a

crystalline mass. (Berzelius.)

B. Baryta-salt, a. With Oil of Vitriol. 1. Seven hundred pts.

of naphthalin are melted with 520 pts. oil of vitriol, arid the whole
shaken together. After the mass has become solid, the cake of crystals
is removed from the liquid beneath it, and melted with 300 pts. more of

naphthalin. On cooling, an opaque liquid is obtained, which separates
into two strata. The lower stratum is warmed and shaken with \ of its

bulk of water, whereby most of the excess of naphthalin (and the rest

on further dilution) is precipitated, after which the liquid is diluted with

more water and neutralized with carbonate of baryta, whereupon the

slight coloration of the liquid completely disappears. The whole is then

filtered and the precipitate slightly washed. The precipitate contains, besides

carbonate and sulphate of baryta, Faraday's smouldering baryta salt, which
v may be

extracted by boiling water. The filtered solution yields on evaporation sul-

phonaphthalate of baryta. (Faraday.)
2. Naphthalin is digested with 2 pts. oil of vitriol between 70 and

80 for several hours, and the resulting dark-red solution is diluted with

water, neutralized with carbonate of baryta, filtered hot, and crystallised

by cooling. The mother-liquor yields more crystals on evaporation, and
the residues on the filter when boiled with water, likewise yield a little

more of the same salt. The baryta-salt is purified by recrystallisation.

(Regnault.)
3. The lest method. Naphthalin, freed from water by melting at

100, is added in small portions to oil of vitriol which has been distilled

and perfectly dried by prolonged heating, and the whole heated in a water

bath to 100 C. (90 Wohler), whereupon the naphthalin melts, and

dissolves, without evolution of gas, forming a yellowish red solution

Naphthalin is continually added till the liquid, after being warmed for

half-an-hour, deposits undecomposed naphthalin when diluted with water;
further addition is superfluous. The liquid, which when cool is homogeneous,
red and viscid, is diluted, and the naphthalin, part of which is deposited

immediately and the rest in the form of scales on cooling, is separated

by filtration. The residue on the filter partly dissolves in the wash-water (the soluble

portion appears to consist of naphthalin together with sulphonaphthalic acid.) The

bright brown-yellow filtrate contains sulphonaphthalic acid, bisulpho-

naphthalic acid, free sulphuric acid and a red colouring matter. To

purify the first two and to separate them from one another, either of

the following methods may be adopted, (a.) The impure acids are
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saturated with carbonate of baryta ; the baryta is precipitated from the

filtrate by sulphuric acid, whereupon the red colouring matter is likewise

precipitated; and the now colourless filtrate is again saturated with

carbonate of baryta, filtered, concentrated by evaporation, and mixed
with twice its volume of alcohol, whereupon the mixture becomes turbid,

and deposits for several hours a pulverulent precipitate of bisulphonaph-
thalic acid. The greatest part of the alcohol is then distilled off from

the residual solution, which on cooling deposits part of the suplhonaph-
thalate in brilliant scales. On evaporating down the mother-liquor and

adding alcohol, a fresh portion of the nearly insoluble bisulphonaphthalin
is deposited ; and the filtrate, which when treated with acetate of lead

gives only a slight precipitate after long standing, deposits sulphonaph-
thalate of baryta in scales. (6.) The impure acids are completely
freed from sulphuric acid by carbonate of baryta, and the solution only
half neutralized with carbonate of baryta, whereupon the liquid solidifies

in a thick mass of small scaly crystals. In this manner, only the stronger

sulphonaphthalic acid is neutralized of which the baryta-salt being, almost insoluble in

the cold acid liquid, is separated; but if the whole were completely neutralized or

merely warmed, the precipitate would redissolve. The salt is collected on a

filter, washed with cold water, and dissolved to saturation in boiling

water, from which it crystallises in scales on cooling. In this way, pure

sulphonaphthalate of baryta is obtained (the concentrated solution of which is

not precipitated by alcohol, and only after several days by acetate of lead), bisulpho-

naphthalic acid remaining in solution. (Berzelius.)
b. With Sulphuric Anhydride. The vapour of sulphuric anhydride

is passed into a receiver, wherein naphthalin is kept in fusion. The

mass, which at first turns red, and afterwards dark brown, is dissolved in

boiling water, and the naphthalin, which partly solidifies on the surface,

and partly crystallises out on cooling, is separated by filtration. The

sulphonaphthalic and bisulphonaphthalic acids thus obtained, are purified
and separated by methods a or b.

Properties. Known only as a bihydrated acid. White, solid mass,
hard and brittle when completely dry. (Faraday.) Solidifies in an

irregular crystalline mass when the aqueous or alcoholic solution is

evaporated (Regnault). Melts below 100 without decomposition and
solidifies in a crystalline mass on cooling (Faraday). Melts between 85
and 90 (Eegnault). Tastes bitter, acid, and somewhat metallic, like

copper salts.

Regnault.
in vacua.

20 C
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potash, and of the mixture when evaporated to dryness and strongly heated. If the
acid (according to Regnault) = C20H7S2O5,HO, the baryta salt should give on analysis
22-61 p. c. water; Regnault obtained 23'73, Berzelius 24*65 p. c. (average) of water;
hence the formula of the acid = C20H 8S2O5,HO. The formation of sulphonaphthalic
acid by the action of sulphuric acid upon naphthalin, is not so simple as Regnault
supposes, since other products are always formed as well as this acid. The acid may
also be viewed as a compound of 1 At. sulphonaphthalin with 1 At. sulphuric acid.

(Berzelius.)

Decompositions. Melts between 85 and 90, evolving part of its

water of crystallisation, but decomposes before all the water has been
driven off; at about 120 C, it begins to smell of naphthalin j at a

higher temperature, it swells up and leaves a very brittle shining residue

of carbon (Regnault). At a gentle heat, sulphonaphthalic acid turns

red, without evolution of sulphurous acid, gives off a little water, and then

contains free sulphuric acid ;
if a stronger heat be applied, it evolves

a little naphthalin, and assumes a dark brown colour, carbonization

then suddenly setting in from the bottom of the vessel, and spreading

rapidly through the entire mass ; at a still greater heat, naphthalin, sul-

phurous acid, arid charcoal are obtained ; but even after ignition, the

residue still contains a little sulphonaphthalic acid. (Faraday.)
If the concentrated aqueous solution be warmed, it first turns yellow, then brown,

and is found to contain a yellow colouring matter, which also passes into most of the

salts
;

it can only be separated from the baryta-salt, by adding a few drops of sulphuric

acid, and afterwards treating the solution with a little oxide of lead. (Berzelius.)

2. The aqueous acid placed in the circuit of the voltaic battery,

gives off hydrogen at the negative pole, and oxygen and sulphuric at the

positive pole ; the sulphuric acid acting upon the naphthalin, produces a

dark yellow colour. (Faraday.)
3. Nitric Acid converts it, first into nitro-sulphonaphthalic acid, and

afterwards, by prolonged action, into binitrosulphonaphthalic acid.

(Laurent.)
4. The potash-salt, boiled for a long time with an excess of potash,

yields neither naphthalin nor sulphuric acid, but crystallises out un-

changed on cooling. If the mixed solution be evaporated to dryness
and the residue of potash-salt and potash be heated till naphthalin begins
to sublime, and the mass turns dark, its solution in water smells of

creosote, a blackish brown residue remains undissolved, and the dark

yellow solution gives with hydrochloric acid, a whitish precipitate of

fine, slowly subsiding crystalline scales. More of this substance is

extracted by alcohol from the residue
;
the solution acidified with hydro-

chloric acid, smells of sulphurous acid, and evolves that gas on boiling.

(Berzelius.)
5. The potash-salt, heated with sulphide of hydrogen and potassium,

yields a very foul-smelling liquid which is soluble in water and does not

precipitate lead-salts (naphthalin-mercaptan) (Gregory).

Combmat-ions.. The acid deliquesces in the air, and is very soluble

in ivater. (Faraday.)

Sulphonaphthalates. The acid neutralises alkalis. The concentrated

solution precipitates chloride of barium, but the precipitate dissolves on

addition of water. The formula of the salts is C20H7MS2 6
. Submitted

to dry distillation, they yield first water and a little naphthalin, then

sulphurous and carbonic acids, and leave a residue of sulphate, sulphide,
and charcoal. Heated in the air, they burn with flame, and leave a
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residue of sulphate mixed with charcoal. (Faraday.) They deflagrate

violently with nitre ;
do not give off naplithaliu when boiled with

potash ; decompose slowly when the dried residue is strongly heated,

(Regnault.) They are all soluble in water, and mostly soluble in alcohol.

(Faraday.)

Bulphonaphthalate of Ammonia. Ill-defined crystals having a cooling
saline taste. Melts and blackens by heat, burns with flame, and leaves

a residue of acid sulphate of ammonia mixed with charcoal. If the

aqueous solution be evaporated at ordinary temperatures, even when

containing an excess of ammonia, it acquires the property of reddening
litmus. Readily soluble in water, but not deliquescent. (Faraday.)

Sulphonaphthalafa of Potash. Obtained by decomposing the baryta
salt with sulphate of potash. (Regnault.) Colourless, soft crystals,
unctuous to the touch, sometimes transparent, sometimes opaque, occa-

sionally forming efflorescences composed of small needles. (Faraday.)
Small, white, very brilliant flakes, giving off in vacuo 3'78 p. c. aq.
(1 At.= 3'53 p. c.) (Regnault.) Permanent in the air; taste bitter and
saline. (Faraday.)

20 C
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a. Neutral. White salt, permanent in the air (Faraday) ; crystallises
still more irregularly than the baryta-salt. (Regnault.) Exactly like

the baryta-salt, but more soluble ; crystallises by spontaneous evapora-
tion in crystals which may be split into plates like mica. (Berzelius.)
Tastes bitter, metallic, and slightly sweet.

20 C
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a metallic taste and feebly acid reaction. Destroyed by beat. When
dissolved in water or alcohol, it leaves a yellow basic salt. (Faraday.)

Mercuric Sulphonaphthalate. The solution of the recently precipi-
tated oxide leaves on evaporation a yellow deliquescent residue. May
be set on fire in the air. (Faraday.)

Sulphonaphthalate of Silver. When the fresbly precipitated hydrated
oxide is dissolved in the acid, the almost neutral, brown solution, leaves

on evaporation a brilliant, white, crystalline salt, permanent in the air,

and having an intensely metallic taste. (Faraday.) Micaceous laminm
soluble in 9'7 pts. water at 20 C. (Regnault.) Regnault found 36-03

p. c. AgO (calculation, C20H7
Ag,2S0

3 = 36-84 p. c. AgO). The aqueous
solution deposits by prolonged boiling a black insoluble mass and then

yields by evaporation abundant yellow crystals. (Faraday.) Does not

decompose, even after several hours' boiling. (Regnault.) Burns with

flame, leaving as final residue pure metallic silver.

Sulphonaphthalic acid dissolves in alcohol, slightly in ether. Dissolves

in oil of turpentine, olive-oil, and melted naphthalin, and in greater pro-

portion the more anhydrous it is. The solution in naphthaliu forms on

cooling two strata, the upper of which is a solution of the anhydrous acid,
the lower a solution of the hydrated acid in naphthalin. (Faraday.)

Acid of Faraday's Smouldering Baryta-salt.

FARADAY. Phil Trans. 1826, 140; Schw. 47, 355 and 459; abstr.

Pogg. 7, 104.

BERZELIUS. Pogg. 44, 377 ; Ann. Pharm. 28, 9.

Formation and Preparation. By acting on naphthalin with sulphuric
acid, Faraday obtained, besides sulphonaphthalic acid, a second acid,

which, he says, is formed in proportionally smaller quantity, as the

oil of vitriol is allowed to act upon the naphthalin at a lower tem-

perature and in smaller quantity. The baryta-salt remains upon the

filter, after the saturation of the impure sulphonaphthalic acid, together
with the sulphate of baryta and a little sulphonaphthalate of baryta.
The matter is extracted with boiling water, and the two baryta-salts are

separated by crystallisation. (Faraday.) To obtain the acid, the lead-

salt is decomposed with sulphuretted hydrogen, and the filtrate evaporated
in vacuo over sulphuric acid. (Berzelius.)

Mass crystallising in scales, soft to the touch, tasting acid and bitter

like sulphonaphthalic acid.

Does not absorb moisture from the air, but gradually turns yellowish-
brown by the action of sunlight.

The potash-salt crystallises in scales, readily soluble in alcohol. It

is not decomposed by boiling with concentrated potash-iolution, but

crystallises out unchanged on cooling.
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Baryta-salt. Small, translucent prisms, grouped in tufts, perfectly
neutral ;

and almost tasteless.

20 C
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mother-liquor, evaporated almost to dryness, mixed with the wash-

alcohol, and then washed with fresh alcohol, yields a fresh portion of

the salt. The baryta-salt is dissolved in water, and precipitated by
sulphuric acid; the excess of sulphuric acid is removed by carbonate of

lead, and the lead in solution is precipitated by sulphuretted hydrogen.
The filtrate is first evaporated on a water-bath, till the sulphuretted

hydrogen is driven off, and then in vacuo over sulphuric acid. The
solution acquires the consistence of syrup, and then dries up to a

lamino-crystalline, slightly yellow mass. (Berzelius.)

In the solid form, bisulphonaphthalic acid feels soft like powdered
talc, and tastes acid and bitter, like suphonaphthalic acid. It becomes
coloured by exposure to the air, especially if repeatedly allowed to absorb

moisture and afterwards dried in the sun.

Bisulphonaphthalates. Bisulphonaphthalic acid is bibasic. Its salts

= C20H6M 2
,4S0

3
; according to Berzelius, they are CUH4 -50,MO,S

2 5
.

They resemble the sulphonaphthalates and have the same bitter taste.

They require a very high temperature to decompose them, and then

yield naphthalin and sulphurous acid. They are not changed by boiling
with concentrated potash, but if the mixture is evaporated down till

the residue chars, the solution therefrom treated with sulphuric acid,

evolves sulphurous . acid. The salts are readily soluble in water. To
ascertain whether a small quantity of one of these salts is mixed witli

a sulphonaphthalate, the substance is dissolved in alcohol of sp. gr. 0'84

and a few drops of acetate of lead are added to the solution, whereupon
a precipitate is formed, bisulphonaphthalate of lead being almost insoluble

in alcohol. (Berzelius.)

Bisulphonaphthalate of Ammonia exactly resembles the potash-salt;

evaporated at a gentle heat, it becomes coloured, and the residue contains

free acid.

Bisulphonaphthalate of Potash is obtained by spontaneous evapora-
tion, as a white granular mass; crystallises from a warm solution of

aqueous potash, in scales united in arborescent groups. Readily soluble

in water, slightly soluble in alcohol.

Bisulplionaplithalate of Soda does not afford good crystals by sponta-
neous evaporation ; it is more soluble in alcohol than the potash-salt.

Bisulphonaphthalate of Baryta is deposited, by evaporation of the

solution on a water-bath, in crystalline crusts on the bottom of the

vessel and on the surface of the liquid. If the hot solution be allowed to cool

slowly, the liquid becomes filled with a non-crystalline woolly vegetation of the salt.

Snow-white substance, resembling chalk.

The anhydrous salt, exposed to heat, yields a sublimate of

naphthalin, but not till charring has commenced, and gives acid vapours
which however do not smell of sulphurous acid. Dissolves very slowly
in water, even at the boiling heat. The solution may be evaporated down
to a considerable extent before yielding any deposit; it generally turns

yellow on evaporation, but, when containing free acid, deposits a white
salt

;
if however, it is neutral, it deposits a coloured salt, which leaves

a small brown residue when dissolved in water.
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iglitly solu

solution by
Very slightly soluble in alcohol, and precipitated from the aqueous

>y alcohol.

20 C
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in solution. The filtered solution is heated till the precipitated lead-salt

redissolves, then concentrated, and precipitated with basic acetate of lead,
and the precipitate is washed and decomposed by sulphuretted hydrogen.
The precipitated acid is coloured brown by sulphide of lead; the liquid
is therefore digested for 24 to 48 hours between 60 and 80 in a well

corked flask, and then filtered. (The brown undissolved lead-salt,

treated in a similar manner, yields a clear yellow liquid, containing the

same acid, but contaminated with a resin and a colouring matter.) It is

best to evaporate the acid thus freed from lead, in vacuo over sulphuric

acid, since it becomes coloured in the air. 2. The acid may be obtained

from the mother-liquor of sulphonaphthalate of baryta (p. 14, 3, a), which
dries up to a gummy mass. This gummy mass is dissolved in water,
and precipitated to a certain extent with subacetate of lead ; the

precipitate is decomposed by sulphuretted hydrogen, and the filtrate

concentrated and mixed with fuming hydrochloric acid, whereby the acid

is precipitated almost colourless, while sulphonaphthalic acid remains in

solution. (This process yields but little acid, since most of the acid is

contained as baryta-salt in the sulphate of baryta employed in the first

method of preparation.)

Properties. Transparent, uncrystallisable, slightly yellow mass,
fissured like glass (when spontaneously evaporated in the air, it forms a

yellow mass without cracks). Dissolves after the glass has been com-

pletely dried. Inodorous, and bitter, like sulphonaphthalic acid, but
has a slightly acid taste. Reddens litmus.

Dissolved by nitric acid, and decomposed on boiling ; water precipi-
tates from the solution a pale yellow substance, insoluble in water; the

filtrate is colourless, and gives sulphate of baryta with chloride of barium.
If the potash-salt be fused with excess of potash until charring begins, and
the mass be then treated with dilute sulphuric acid, it evolves sulphurous
acid

;
hence it contains hyposulphuric acid.

With a small quantity of water, it forms a viscid glutinous substance.

Dissolves readily in water, and is precipitated from the solution by sulphuric
or hydrochloric acid (but not by nitric acid) as a viscid, glutinous mass.

The Hyposulphoglutates are destroyed by ignition, with formation of

sulphates ; they are slightly soluble in cold water, more abundantly in

warm water; the portion which remains undissolved melts by heat and
becomes opaque.

The potash, soda, and ammonia-salts, resemble in appearance the free

acid. If caustic alkali or carbonate (carbonate of ammonia in the case of

the ammonia-salt) be added to their solution, the greater part of the
dissolved salt is precipitated in white scales, which gradually unite into a

glutinous mass. The solution of the ammonia-salt yields by evaporation
a residue which reddens litmus, still contains ammonia, and exactly
resembles the free acid.

Hyposulphoglutate of Baryta. Melts below 100. Dissolves in

warm water, and is precipitated on cooling ; dissolves in warm alcohol.

Leaves when ignited 37'3 p. c. BaO,S0
3
.

Hyposulphoglutate of Lead. Melts below 100. Dissolves in warm
water, and is precipitated on cooling. Dissolves in warm alcohol.

Hyposulphoglutic acid is soluble in alcohol, less soluble in ether.
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Oxygen-nucleus C20H 7
?

Naphthalase. cH'0?

LAURENT. Ann. Chim. Phys. 59, 326 j jfcv. sclent. 13, 68.

Formation. By heating nitronaphthalin with hydrate of lime or

hydrate of baryta.

Preparation. 1. Nitronaphtbalin is heated (as slowly as possible,

lest it should take fire, and but little product be obtained), with from

8 to 10 pts. of hydrate of lime in a retort filled up to the neck, where-

upon ammonia is evolved and a brown oil (containing much naphthaliu)
and undecomposed nitronaphthalin pass over, while a thick oil condenses

in the neck of the retort, and solidifies on cooling. The lime is blackened

from separation of carbon. The neck of the retort is cut off near the bulb

and washed, as well as the condenser, with ether, which leaves naph-
thalase undissolved. 2. A mixture of 1 pt. nitronaphthalin and 8 to

10 pts. hydrate of lime or baryta, is distilled by small portions ; the

naphthalase condensing in the neck of the retort is collected, washed
with ether, and distilled ;

and the solidified distillate is again washed
with ether.

Properties. Yellow substance, which begins to sublime at 250, but

does not melt till a stronger heat is applied, when it begins to boil. The

vapour is yellow and condenses in small spangles, which are deposited on

the neck of the retort in long, yellow needles. When melted, it solidifies

in a fibrous mass on cooling.

20 C



26 OXYGEN-NUCLEUS C-H6O2
.

Oxygen-nucleus C20H 6 2
.

Naphthulmin.

C20H6 4 = C20H6 2
,0

2
?

SCHUTZENBERGER & WILLM. Compt. rend. 46, 894 ; J. pr. Chem. 74, 75.

Formation and Preparation. When hydrochlorate of naphthalidine
is treated with aqueous nitrite of potash, a large quantity of nitrogen is

evolved, and a light brown substance insoluble in water is formed,

which, when treated with alcohol or with ether, yields a red substance,

nitrosonaphthylin, turning blue with acids. There remains a tolerably

bulky, ulmin-black, non-azotised residue, which is naphthulmin, and may
be purified by solution in oil of vitriol and precipitation with water.

20 C
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Properties. Colourless, long, four-sided, acicular prisms. Has a

strong aromatic odour of vanille, and a hot pungent taste. It is hard

and cracks between the teeth. Melts at 76 and volatilizes almost com-

pletely at 150 in small, brilliant, white crystals. Neutral. (Gobley.)
The vanillin effloresced on vanilla-pods melts between 77 and 78., and

reddens litmus (Vee), very slightly (Gobley).

20 C



28 SULPH [-NUCLEUS CMII"(SO-).

Sulphi-nudeus, C-H 7
(S0

2

).

SulphonapMhalin. C20H7

(S0
2

).

BERZELIUS. Poyg. 44, 404 ; Ann. Pharm. 28, 9.

REGNAULT. Ann. C/iim. Phys. 65, 87 ; J. pr. Chem. 12, 99.

LAURENT. Compi. cJdm. 1849, 390 ; abstr. Ann. Pharm. 72, 297.
GERIKE. Ann. Pharm. 100, 216; Liebig & Kopp's Jahresbericht3

1856, 613 (note).

Oxide of Thiononaphthyl. (Kolbe.)

Formation, (p. 8.) 1. Produced, together with sulphonaphthalide,

by the action of fuming sulphuric acid or sulphuric anhydride on naph-
thalin. (Berzelius.) 2. By dissolving naphtlialin in warm sulphuric

acid, whereby only a small quantity of sulphonaphthalide is formed.

(Berzelius.)

Preparation. Naphtlialin is treated with sulphuric anhydride, as in

the preparation of sulphonaphthalic acid (p. 15), and by the addition

of water to the red product, a mixture of sulphonaphthalin, sulpho-

naphthalide, and undecomposed naphtlialin is precipitated. The last is

volatilised by prolonged boiling of the mixture with water. The residue is

fatty, sticks to the glass vessel and dissolves very slightly in boiling water, which then

becomes opaline on cooling. The residue is treated with cold alcohol, which
dissolves scarcely anything but sulphouaphthaiin, and the solution is

crystallised by spontaneous evaporation. If the solution be evaporated
by heat, it becomes turbid on cooling, and deposits a pulverulent mixture
of both products, whilst the liquid contains merely traces of sulpho-

naphthalide. (Berzelius.)

Properties. Soft, laminated nodules (Berzelius); crystalline (Gerike).
Melts far below 100 (Berzelius); at 70 (v. Fehling, Handworterb. v.

439); between 90 and 95 (Gerike), to a yellowish liquid, solidifying
in a transparent (gummy, Gerike), highly electric mass. (Berzelius.)

20 C
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yellow, brown, and finally black. (Berzelius.) Sublimes partly unde-

eomposed. (Gerike.)
2. Decomposes with fuming nitric acid ; water precipitates white

flakes from the solution. (Gerike.)
3. Aqua regia does not form sulphuric acid, even after prolonged

boiling ;
but dissolves the substance after 24 hours' boiling ; water pre-

cipitates from the solution a substance which exactly resembles Sulpho-

naphthalide, and partly dissolves in ammonia with dark yellow colour.

(Berzelius.) 4. Alcoholic potash does not decompose it at a high tem-

perature. (Gericke.)

Combinations. 1. Does not dissolve in water (Gericke), boiling water

dissolves only a trace of it, and becomes opaline on cooling (Berzelius).

2. Dissolves in cold alcohol, especially in anhydrous alcohol (Berzelius);

scarcely in cold, and somewhat more in hot alcohol. (Gericke.) It is

precipitated on cooling from the boiling saturated solution in the form of

powder; but if separated before the liquid has cooled down below the

melting point of sulphonaphthalin, it is deposited in drops, just as when
the solution is evaporated by heat. (Berzelius.)

Appendix to Sulphonaphthalin.

Sulphonaphthalide. CHWSO' ?

BERZELIUS. Pogg. 44, 404; Ann. Pharm. 28, ; J. pr. Chem. 12, 99.

Formation and Preparation. Formed, according to Berzelius,

together with sulphonaphthalin, when naphthalin is treated with sul-

phuric acid, and in still greater quantity, when sulphuric anhydride is

employed. The residue left on treating sulphonaphthalin and suipho-

nnphthalide with cold alcohol (p. 28), is dissolved in boiling alcohol,

whereupon the Sulphonaphthalide separates on cooling out as a snow-
white powder.

Properties. Colourless ; becomes strongly electric when rubbed or

stroked with the back of a knife. Melts at a temperature much above

100 C. to a colourless liquid. Does not lose weight at 100.



30 BROMINE-NUCLEUS C20BrIF.

mate melts and solidifies in a crystalline mass on cooling ; if the subli-

mate be dissolved in alcohol, it crystallises out by spontaneous evapora-
tion in small, short, needles acuminated at both ends, and appearing
like elongated octahedrons ; they have a slight yellow tinge, and are

insoluble both in dilute acids and in caustic alkalis. Heated in a glass

tube, sulphonaphthalide behaves like sulphonaphthalin.
2. Sulphonaphthalide is but slowly attacked by aqua regia ; it

coheres, then melts on the surface, and slowly evolves nitric oxide. After

prolonged boiling, it dissolves completely, if enough nitric acid is present;
and the solution gives with water a white precipitate which assumes a

lemon colour on the filter. The filtered liquid does not contain a trace of

sulphuric acid, even when heat has been applied for several days; hence

the sulphonaphthalide must be converted into another sulphurized body.
3. Heated with nitrate of baryta, it volatilises without oxidation

of the sulphur. 4. On heating it with chlorate of potash and carbonate

of soda, a partial decomposition is effected, and the solution of the

residue contains sulphuric acid.

Combinations. Insoluble** in water, concentrated nitric acid, and

caustic potash.
Dissolves very slightly, if at all, in cold, and slightly in boiling

absolute alcohol, separating out for the most part, on cooling. Very
slightly soluble in ether.

Bromine-nucleus C20BrH7
.

Bromonaphthalin. C20BrH 7
.

LAURENT. Ann. Chim. Phys. 59, 216; Ann. Pharm. 12, 187; Pogg.

31, 320 ; Further, Rev. scient. 12, 195.

Bromonaphtalase, Bronaphtase. (Laurent.) Bromide of nap JithyI. (Kolbe.) Bro>

minated naphthalin. (Gerhardt.)

Formation and Preparation. Formed when bromine is brought in

contact with excess of naphthalin, a violent action taking place, heat

being developed, and hydrobromic acid evolved. With excess of

bromine, bibromonaphthalin is likewise formed, and is very difficult to

separate from bromonaphthalin, since both are equally soluble in alcohol

and ether. They may be incompletely separated by distilling the crude

oily mixture, bibromonaphthalin passing over towards the last.

Properties. Colourless oil, volatile without decomposition. The

crude oil, not previously purified, gave on analysis 50-90 p. c. C. and

2'95 p.C. H, (Laurent.) In accordance with this analysis, Laurent considers the

crude oil to be a mixture of 1 At. bromonaphthalin, C^BrH 7
,
and 1 At. bibromonaph-

thalin,

Decompositions. 1. Bromonaphthalin is not attacked by alcoholic

potash. 2. JSromine converts it into bibromonaphthalin and other

brominated products, hydrobromic acid being evolved. 3. Chlorine

forms hydrochlorate of bromochloronaphthalin and an oily compound

containing bromine and chlorine. 4. Sulphuric acid converts it into

bromosulphonaphthalic acid.
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Conjugated compound of the Bromine-nucleus, C20BrH 7
.

Bromosulphonaphthalic Acid.

C*>BrH7S2 6 = C20BrH7
,
2S03

.

LAURENT. Conipt. rend. 21, 33; Compt. chim. 1849,390; abstr. Ann.

Pharm. 72, 297 ; Lielig & Kopp's Jahresb. 1849, 441.

Brominaphtilinschwefelsaure ; BromonapJitJiylodithionic acid ; Brominated Sulpha-

naphthalic acid.

Known only in combination with bases.

Formation and Preparation of the Potash-salt. Bromonaphthalin is

heated with fuming sulphuric acid till complete solution takes place, after

which the liquid is diluted with water and neutralised with potash. The
whole is then heated to boiling, filtered from a little free bromonaphthalin,
and allowed to cool. The crystalline mass which now separates out is

washed on a filter and dissolved in boiling alcohol. On cooling, the

potash-salt is deposited in crystals.

Decomposition. By boiling nitric acid. If the solution of the potash-
salt be evaporated to dryness with nitric acid, and the residue taken up
with water and neutralised with potash, a yellow powder, almost insoluble

in water, separates out, which deflagrates when heated in sealed vessels,

and is therefore probably a nitro-compound.

Bromosulphonaphthalate of Potash. Colourless, crystallises in

nodules.

Laurent.

mean.

C2 BrH 6SO2
............ 238-0 .... 73-3

KO,SQ3
................ 87-2 .... 26-7 ........ 25-95_

C2BrKH6,2SO
3

.... 325'2 .... lOO'O

Bromosulphonaphthalate of potash produces in a moderately dilute

solution of chloride of calcium, a white precipitate ;
also in acetate of lead.

It does not precipitate salts of magnesium, manganese, cobalt, nickel, zinc,

or silver.

Bromosulphonaphthalate of Baryta obtained by double decomposition,

separates out from its warm and slightly dilute solution as a crystalline

precipitate.

Laurent.

238'0 .... 67'3

BaO,S03
................ 116-5 .... 32-7 ........ 32-4

.. 354-5 .... lOO'O
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Bromine-nucleus C2WH.

Bibromonaphthalin. C2WH6
.

LAURENT. Ann. Chim. Phys. 59, 216 ; Ann. Pharm. 12, 187 ; Pogg. 31,
320

; Further, Rev. sclent. 12, 204.

BromnapJitalese, Bronaphtese. (Laurent.) Dekahexylbromur. (Berzelius.) Bro-
mide of bromonaphthyl (Kolbe).

Formation and Preparation. Bromine is added to naphthaliii or

to bromonaphthcalin till no more hydrobromic acid is evolved ;
and the

mass, which solidifies when the reaction is completed, is dissolved in

alcohol and left to crystallise. Also formed when Laurent's first Iromure
de Ironaphtine is heated, together with free bromine and terbromonaphthalin. (Comp.
p. 34.)

Properties. Long, white, inodorous needles, whose section forms a

hexagon with two very acute angles. Melts when heated and solidifies

in a fibrous mass when cooled to 59. Volatile without decomposition.

20 C
6 H
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Conjugated compounds of the Bromine-nucleus C20Br2H6
.

Bibromosulphonaphthalic Acid.

C20Br2H6S2 6 = C20Br2H6

,2S0
3
.

LAURENT. Compt. rend. 21, 33 ; Compt. ckim. 1849, 390 ; abstr. Ann.
Pkarm. 72, 297 ; Liebig & Kopp's Jahresb. 1849, 441.

Bibromonaphthylodithionic acid ; Bibrominated sulphonaphthalic acid,

Known only in combination with bases.

Formation and Preparation. Prepared from bibromonaphthalin with

fuming sulphuric acid, in the same way as bromosulphonaphthalic acid
from bromonaphthalin. The solution is diluted with water, neutralised
with potash, and heated to boiling ;

and the liquid is filtered from the
free bibromonaphthalin, and allowed to crystallise by cooling. The

bibromosulphonaphthalate of potash thus obtained is purified by recrys-
tallisation.

Potash-salt. Laurent.

C^Br^SO2 317 .... 78'4

KO,SO3 87-2 .... 21-6 21-5

C20Br2KH5,2SO3 404*2 .... 100.0

Bibromosulphonaphthalate of Baryta is obtained by mixing the solu-

tion of the potash-salt with a very dilute, boiling solution of chloride of

barium. Deposited on cooling as a flocculent precipitate, consisting of

microscopic crystals.

Laurent.

C20Br2H 5SO2 317 .... 73'2

BaO.SO3 116-5 .... 26-8 26'6

C-Br2BaH5
,2SO

3 433'5 .... lOO'O

Bromine-nucleus C20Br3H8
.

Terbromonaphthalin,

C20Br3H5
.

LAURENT. Rev. scient. 12, 213; 13, 95.

Bromnaphtalise, Bronaphtise. (Laurent.) Bromide of bibromonaphthyl.

Formation and Preparation. 1. Bibromonaphthalin is heated with

excess of bromine. 2. Laurent's first bromure de bronaphtine is heated

in a retort, whereupon bromine is evolved and a crystalline mixture

passes over, consisting of bi- and ter-bromouaphthalin, which are separated

by ether. By spontaneous evaporation, the terbromonaphthalin crystal-

lises first, mixed however with bibromonaphthalin.
VOL. XTV.
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Properties. Fine yellow needles
;

melts at about 60, and then

does not sometimes solidify till it has cooled down to the common

temperature.

20 C



QUADRIBROMONAPHTHALIN. 35

C20Br5H 3
,2HBr have been likewise formed, the mixture, after repeated

washing, must be triturated with ether and dissolved therein, the solution

allowed to evaporate slowly, and the crystals picked out.

Properties. Right rhombic prisms, (Fig. 65); i : t = 115 30';
u' : t = 109; u r

: u = 142.

20 C



36 BROMINE-NUCLEUS C: Br<H4
.

another body. In order to effect their separation, they are washed with

ether, then warmed with ether in a strong sealed tube placed in a water

bath at 100, and after the whole has cooled, the short brilliant prisms of

quadribromonaphthalin are picked out from the other substance, which

crystallises in very fine needles.

Properties. Oblique prisms with oblique base, exactly resembling

quadrichloronaphthalin b. Inclination of the lateral edges 101 30',

Inclination of the base to either side = between 101 30' and 102.
Volatile without decomposition.



BIHYDROBROMATE OF PENTABROMONAPHTHALIN. 37

Bihydrobromate of Quadribromonaphthalin.
C2oBr6H6 _ c20Br4H4

, 2HBr.

LAURENT. Rev. sclent. 13, 94.

Bronaphtesbromiir, DecaTiexylsuperbromid.

Formation and Preparation. By pouring bromine over naphthalin or

bibromonaphthalin. Sometimes after a few hours a white powder is

deposited, which is washed with ether.

Properties. Crystallises by spontaneous evaporation from its boiling
ethereal solution, in microscopic rhombic tables.

20 C
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Decomposed by distillation, bromine being evolved and another pro-
duct formed which has not yet been investigated.

Very slightly soluble in ether.

Chlorine-nucleus C20C1H7
.

Chloronaphthalin. C 20C1H7
.

LAURENT. Ann. Chim. Phys. 59, 196 ;
abstr. Ann. Pharm. 8, 8 ; Berz.

Jahresb. 16, 350. Rev. scient. 13, 78, & 92. ZININ. J.pr. Chem.

33, 36.

Chlornaphtalas, Chlornaphtas. (Laurent.) IJcodeJcatesserylchlorur. (Berzelius.)

Naphtaline chloree. (Gerhardt.) Chloronaphthalid. (Mitscherlich.) a- Chloronaph-
thalid. (Lowig.)

Formation and Preparation. 1. Hydrochlorate of chloronaphthalin
is repeatedly distilled over hydrate of lime. 2. Hydrochlorate of

chloronaphthalin is boiled with alcoholic potash, and the oily compound
thus liberated is precipitated by adding water, and purified by distilla-

tion,, (Laurent.)

Properties. Colourless, transparent oil; combustible; distils without

decomposition .



HYDROCHLORATE OF CHLORONAPHTHALIN. 39

quarter of an hour in an oil-bath to 140. A transparent, brownish

liquid is thereby obtained, which is not changed by cooling, but on the

addition of a few drops of water, solidifies in a white, buttery, crystalline

mass, which must be placed upon a porous tile to absorb the excess of

sulphuric acid. (Zinin.) The same acid is also probably obtained by
treating hydrochlorate of chloronaphthalin with fuming sulphuric acid,

hydrochloric acid gas being evolved. (Laurent.)

Properties. Melts by heat to a brownish liquid, and then decomposes,

diffusing an odour of naphthalin.

Combinations. Readily soluble in ivater.

Forms with bases chiefly soluble salts; with ammonia, a white,

easily soluble, non-crystalline mass
;
with potash, a dull, white powder,

but slightly soluble in water and in alcohol ; this gave according to

Zinin's analysis, 16'7l p. c. KO, (the formula C20C1H6
K,2S0

3
requires

16-8 p.c. KO).

Chlorosulphonaphthalate of Baryta.
difficultly soluble.

Dull white, microscopic needles,

20 C



40 CONJUGATED COMPOUNDS OF THE CHLORINE-NUCLEUS C20C1H<.

naphthalin melts, and when the stream of chlorine is rapid, partly sub-

limes as solid C-C13H 6
,2HCI, hydrochloric acid being liberated at the

same time. The mass gradually thickens, owing to the formation of a

granular substance, and after a while assumes the consistence of solidified

olive oil. The same product is formed, when, in preparing naphthalin

according to the method given at p. 4, chlorine is passed too long into

the tar. If all the naphthalin has not been attacked, the mass must be

gently warmed till it melts, and again treated with chlorine. After the

reaction is terminated, the mass consists of solid and liquid hydrochlorate
of chloronaphthalin ; it is shaken up with ether in a glass tube, the

liquid decanted, and the mass treated in the same way three or four

times, and then filtered. The whole of the ethereal solutions are distilled

till the greater part of the ether is volatilised, and the residue, which
still contains ether, is maintained at a temperature of 10, as long
as it continues to deposit solid chloride. The oily chloride is now
removed with a pipette from the crystals, and the ether is evaporated

by a gentle heat. The fluid chloride thus obtained, invariably contains

a small quantity of the solid chloride. (Laurent, Ann. Chim. Phys. 52,

275.)
2. The following is a better method. Chlorine is passed over naph-

thalin, till the resulting oily compound, which had become heated during
the reaction, begins to deposit a white granular mass. The oily liquid
thus formed is a mixture of naphthalin, the oil C20C1H7

,HC1, and the

crystalline body C20C12H 6
,2HC1. (If an attempt were made to convert all the

naphthalin, there would be a risk of transforming the two chlorine-compounds into other

compounds closely resembling them.) In order to partially remove the naph-
thalin, the mixture is heated in a dish for a long time between 50 and

60; the residue is afterwards dissolved in ether, and the solution is

kept for some time at 10. The residual ethereal solution is mixed
with alcohol and exposed to the air in an open beaker, until

J- of the

oil have been deposited ; this portion contains the oily chloride. The
third-fifth is collected apart ; it is the solid chloride in a state of

perfect purity; while the f still in solution contain naphthalin. (Laurent,
Ann. Chim. Phys. 59, 196.)

Properties. Pale yellow oil, heavier than water, and smelling like

the solid bihydrochlorate of bichloronaphthalin (C
20CPH6

,2HC1).

20 C
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and probably corresponds to the formula 2 (C
20C1H 7

),HC1 ; it may how-
ever not be a pure product, since it loses by repeated distillation as much
hydrochloric acid as it had already parted with. (Laurent.) 3. Hydro-
chlorate of chloronaphthalin is decomposed very slowly by potassium, even
at the boiling heat, into chloride of potassium and an oil ; it was for this

reason that Laurent (Ann. Chin. Phys. 52, 275) formerly supposed that

it was not decomposed by potassium, but that the formation of chloride of

urn was owing to decomposition of solid chloride contained in the

liquid. (Laurent.) 4. Distilled over fragments of potash, it parts witli

hydrochloric acid
; the decomposition is more complete than by distillation

chloride of potassium being formed and chloronaphthalin obtained
as distillate ; but to decompose the oil effectually, it is necessary to repeat
the operation three or four times. (Laurent, Ann. Chim. Phys. 59, 196.)
Alcoholic potash decomposes it readily and completely into chloride of

potassium and chloronaphthalin. (Laurent, JRev. Sclent. 13, 76.) 5. By
bromine it is converted into chlorenbronaphtone B ( ? ). 6. Chlorine,

converts it slowly into solid C20Cl2H 6
,2HCi; but when heat is applied,

bihydrochlorate of terchloronaphthalin is formed. This last body is

produced in this reaction in two modifications :

C^ClHsHCl + Cl4 = HC1 + 0C18HS,2HC1.

If too great a heat be applied during the action of the chlorine, terchloro-

naphthalin A is also formed, or the products of its decomposition by the
action of chlorine. (Laurent.)

7. yitric acid slowly converts it into a yellow, glutinous, and viscid

8. Dissolves in hot fuming sulphuric acid, with evolution of

hydrochloric acid gas ; the resulting liquid diluted with water and
saturated with carbonate of baryta, yields an almost insoluble salt.

(Laurent.)

linations. Insoluble in icatfr. Dissolves readily in alcohol, still

more and in every proportion in ether.

Chlorine-nudcus C^CPH*.

Biehloronaphthalin. C*>CPH6
.

LAURENT. Ann. Chim. Phys. 59, 196 ; abstr. Ann. PJiarm. 8, 8 ; Btri.

Jahres. 16, 350 ; Further, Compt. rend. 21, 35 ; Rev. scient. 12, 196 ;

t. chim. 1850, 1 & 7 ; abstr. Ann. Phvrm. 76, 399.

ChlornapMalese, Chlomaphtese. (Laurent.) Dekahexylchlorur. (Berzelius.)

Naphtahdchlorid. (Mitscherlich.) Napthaline bichloree. (Gerhardt.) Chloride of
wphthyl. (Kolbe)

nation. According to Laurent, bichloronaphthalin exists in seven
.d modifications. It is formed: 1 . from a- hydrochlorate of bichloro-

riaphthalin : a. by distiUviio?}. in the modifications A, C. F, and X :

b. by decomposition with potash, in modifications E, and AD c. by
lie ammonia, in the modification C. It is formed: 2. from /3-

bihydrochlorate of bichloronaphthalin; a. by distillation, in the modifi-
cation C. : b. by decomposition with potash, in the modification F,

together with an oil. Formed : 3. in the modification G
; by tr

binitronaphthalin with chlorine.



42 CHLORINE-NUCLEUS C20CPH6
.

Chief characteristics of the Bichloronaphthalins. (Laurent. Rev.

sclent. 12, 203;)



BICHLORONAPTHALIN. 43

brown mixture of sulphur and a crystallisable substance is produced,
from which bichlorouaphthalin C is extracted by boiling alcohol and

crystallises out on cooling. (Laurent.)

Properties. Crystallises from alcohol in long transparent needles

having a rhombic section (of 111 or 1 12) and terminated by very acute

pyramids. Generally two such prisms are joined together lengthways, so

that hemitrophy results, just as in the case of sphene. The crystals
obtained from ether, though tolerably large, are nevertheless extremely

irregular. Melts about 50 to a colourless oil, solidifying at 44 in a

fibrous mass. Distils without decomposition. Inodorous and tasteless.

Laurent.

average.



44 CHLORINE-NUCLEUS C20C12H6
.

product with chlorine. 4. Dissolved by warm fuming sulphuric acid;
the solution is not precipitated by water.

Dissolves readily in alcohol and in ether.

3. Modification X is produced, together with the two previous
modifications C and F, by distilling a- C20C12H 6

,2HC1 and forms the oil

decanted from these two. According to Laurent, the more rapid the

distillation, the more abundantly is the oil formed; but he does not

mention how this liquid modification X, is to be separated from the oily
modification A (4), which is also produced in the distillation. (Carius.)
Sometimes the distillate does not solidify on cooling, or only becomes

partially solid. In order to purify the decanted oil, it is dissolved in

alcohol; the solution is cooled to 8 or 10., and decanted from the

crystals hereby deposited; and the oil is precipitated by the addition of

water. (Laurent.)

Properties. Distils without decomposition. Contains 60*5 p. c. C
and 3'0 p. c. H. (Laurent.)

Converted by chlorine into oily bihydrochlorate of quadrichloronaph-
thalin X. It is not decomposed by alcoholic potash.

4. Modification A is obtained by redistilling the chloride a C20CPH 6
,-

2HC1 four or five times, whereby the modification C is completely
decomposed.

Properties. Oil, not decomposed by distillation, and containing 60'5

p. c. C. and 3'2 p. c. H. (Laurent.)
Converted by chlorine into oily hydrochlorate of quadrichloronaph-

thalin A. Not attacked by hydrate ofpotash.

b. Isomeric bichloronaphthalins obtained by decomposing a-bihydro-
chlorate of bichloronaphthalin with alcoholic potash.

5. Modification AD. Parachloronaphthalose (Laurent), a-bihydro-
chlorate of bichloronaphthalin is distilled upwards for an hour in a long-
necked flask with concentrated alcoholic potash; the liquid is precipi-
tated with water ; and the precipitated oil is redistilled with alcoholic

potash in the same way, then reprecipitated by water, freed from adhering
potash, chloride of potassium and alcohol by washing with water, and

finally dried. The colourless or faintly yellowish oil thus obtained,

gradually solidifies in a white nacreous mass, which is purified from

adhering oil by pressing between blotting paper, and then dissolved in

ether-alcohol. By cooling the solution to 5 or 10, crystals are

obtained, which are separated from the mother-liquor and dried. The
crystals may sometimes contain a little bihydrochlorate of bichloronaphthalin ; in this

case, the ethereal solution, by slow evaporation, first deposits this substance in rhombic
laminse which are less readily fusible and less soluble in ether than AD. (Laurent.)

Properties. Colourless, acute laminsD, or rather long rhombic needles

of 122 (Laurent, Rev. sclent. 13, 72). Melts between 28 and 30; but
does not solidify till cooled to ] 8 or 20, and then forms a nacreous, but
not fibrous mass. Volatile without decomposition. Inodorous.

Needles or lamince. Laurent.

20 C 120 .... 60-87 61-35
6 H 6 .... 3-04 2-90

2 Cl 71 .... 36-09

C20C12H6
( t% 19 ; 300-00
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Decompositions. 1. Unattacked by acids. 2. Fuming sulphuric
acid behaves with this compound as with the isomeric compound G-

bichloronaphthalin. 3. With chlorine it forms, when warmed, ter-

chloronaphthalin AC. 4. With bromine, hydrobromate of bromobi-

chloronaphthalin A, with evolution of hydrobromic acid. 5. Decomposed
by potassium between 40 and 50, with evolution of light and separation
of carbon. 6. Not attacked by hydrate of potash.

Insoluble in water; very soluble in alcohol and in ether.

6. Modification E is found in the alcoholic mother liquor from which
AD has crystallised by refrigeration (comp. p. 44), and is obtained by
spontaneous evaporation.

Properties. Very well denned, brilliant six-sided prisms of 94,
larger than the crystals of AD. Melts at 31, and distils unchanged.
Laurent found 60*76 p. c. C. and 3'06 p. c. H.

Decompositions. 1. Treated with bromine, it evolves hydrobromic
acid. 2. Behaves with sulphuric acid like the other modifications of

bichloronaphthaliu. 3. It is not acted upon by hydrate of potash.

c. Bichloronaphthalin formed by treating binitronaphthalin with

chlorine gas.

7. Modification Y. Chlorine is passed through fused binitronaph-
thalin. If the heat does not exceed the melting point of binitronaphthalin,
and the decomposition is not thoroughly effected, a mixture of undecom-

posed binitronaphthalin, oily hydrochlorate of terchloronaphthalin, and

bichloronaphthalin Y is obtained, nitrous fumes being evolved. If more
chlorine is used and the temperature raised higher, terchloronaphthalin A is formed.

First the oily chloride is removed with a little ether, and then the bichloro-

naphthalin is extracted from the residue by more ether, (the binitronaph-
thalin remains undissolved), and it is purified by recrystallising once or twice,
and finally sublimed or distilled. (Laurent, Rev. scient. 12, 202.)

Properties. Forms by sublimation, white needles, the exact form of

which cannot be determined. In order to obtain fine sublimed scales,

the substance is put on a small dish and placed on a sand-bath heated
to 100, the whole being covered with a low bell-jar. It melts at 35,
and crystallises in needles on cooling. Laurent found 60'45 p. c. C.

and 3 03 p. c. H.
Of all the modifications of bichloronaphthalin, this is the least

soluble in alcohol and in ether.

Conjugated Compounds of the Chlorine-nucleus C20CPH6
.

Bichlorosulphonaphthalic Acid.

C20CPH6S2 6 = C20CPH 6
,2S0

3
.

ZININ. J. pr. Chem. 33, 37.

Chlorohyposulphonaphthalesic acid. (Laurent.) BichloronaphtJiylodithionic acid.

(Kolbe.) Aside sulfonaphtalique lichlore. (Gerhardt.) BichlornaphtalinscTtwefel-
siiure.

Sulphuric acid acts upon bichloronaphthalin as upon chloronaphthalin,
and forms a white buttery acid, somewhat more consistent than chloro-

sulphonaphthalic acid. (Zinin.)
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The ammonia-salt is exceedingly soluble.

The potash-salt forms small needles having a fatty lustre, sparingly
soluble. Contains 1474 p. c. KO.

Barytas-salt. Small, white needles having a fatty lustre ; sparingly
soluble.

20 C



BIHYDROCHLORATE OF BIHYDROCHLORONAPHTHALIN. 47

Or, (b. a cli caper method, since less ether is required for solution) the

mass., after being washed with ether, is dissolved in rock-oil, which

dissolves the chloride very abundantly, and on cooling rapidly deposits
it at even a few degrees below the boiling point, and when quite cold

retains only traces in solution. The crystals are collected on a funnel

and washed with a little ether. (Laurent, Rev. sclent. 13, 72.)

Properties. Obtained either as a white, shining powder, or, when

crystallised from ether, in transparent, vitreous, rhombic laminae. As how-
ever only a small quantity of the chloride is dissolved by ether, it is better to heat it

with 30 or 40 times its bulk of ether, in a sealed flask to a few degrees above the

boiling point of ether, and then to cool the solution slowly. (Laurent.) Crystal-
lises from rock-oil in crystals resembling rhombohedrons, with the

cracked laminated appearance of calc-spar. Crystallised from ether, it forms

oblique rhomboidal tablets; Lateral angles = 109, inclination of bases

to side = 108 30' (Laurent, Compt.rend. 20, 363); or in oblique rhombic

prisms; Angles of the rhombic base about 75 and 105, the obtuse

angles being truncated. (Laurent, Ann. Chim. Phys. 52, 275.) Heated
with ether to 100 in a sealed glass tube, it crystallises on cooling in the

form of fig. 113; a and a much more upright, the faces k being wanting;
faces i, u, u' predominating ;

h- faces are always present ;
on the other

hand, faces a, m, and a, (which are wanting in Fig. 113) seldom occur,
u:u= 109 (hence they more resemble fig. 86 : Gm.), i : u = 108 30';

i':/ (behind) 121 40'; h: h (below) = 118; u : h 129 50'; i\t

(y : m)
= 113; t :/ = 147; i : a = 144 (about); m (Fig. 115) : a =

139 30' or, on the other side, 137 30'; i : m left = 92 and right = 88.

(Laurent, Rev. sclent. 13, 72.) Melts at 160, and solidifies in a crystal-
line mass on cooling. (Laurent.) If a crystal thereof be thrown into

the partly fused chloride, the whole mass solidifies at about 150 in

perfectly well defined rhombic tablets. If, however, the substance has

been completely fused, and is then allowed to cool without adding a

crystal, the mass solidifies sometimes at 150 in rhombic crystals,
sometimes between 110 and 100 in radiated needles. Very brittle,

pulverisable, inodorous, and permanent in the air. May be volatilised

undecomposed in a glass tube through which a stream of gas is passing.

(Laurent.)

Laurent. Dumas. Marignac.

20 C
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.

fuliginous, deeply green-edged flame. (Laurent.) 3. Bromine converts
it in sunshine into bibromo-terchloronaphtlialin and other compounds.
(Laurent.) 4. It is converted by chlorine, at a gentle heat, into bihydro-
chlorate of chloronaphthaliii, taking up 2 At. chlorine, and parting with
1 At. HC1; at a higher temperature, other products are likewise formed.

5. The chloride is attacked only by boiling nitric acid, and yields

(even when a portion still remains undecomposed) phthalic and oxalic

acids, a thick oil being at the same time obtained, from which ether pre-

cipitates oxycliloronaphtalose, C20H4C12 4

(Laurent). During the re-

action abundant nitrous fumes are evolved, and a little chloride of

binitromethylene (C
2X2

,CP) passes over with the nitric acid (vii, 360);
the acid in the residue appears to differ from Laurent's phthalic acid

(Marignac). 6. Hydrochloric acid is without action on this compound.
7. Sulphuric acid is also inert in the cold; but on prolonged boiling,

decomposition takes place, with evolution of hydrochloric acid, and
formation of: 1, a substance which is insoluble in water, soluble in ether,
leaves a transparent varnish on the evaporation of the ethereal solution,
and is decomposed by heat, yielding an oil which on cooling solidifies in

a transparent fissured mass; 2, a substance which remains dissolved in

the sulphuric acid the solution saturated with baryta yielding a salt

resembling sulphonaphthalate of baryta. (Laurent, Ann. Chim. Phys.
59, 196.) 8. Heated with fuming sulphuric acid, it evolves hydro-
chloric acid; the liquid, diluted with water, saturated with baryta,
filtered and evaporated down, yields a very soluble baryta-salt, which

crystallises with difficulty, and contains both chlorine and sulphur.

(Laurent, Rev. scient. 13, 72.) 9. Decomposed by potassium at, or

a little above, the common temperature, with slight explosion and
evolution of light, chloride of potassium being formed and much carbon

separated ; Laurent, by performing the experiment in a glass tube,
obtained a small quantity of a gas which burned with a green flame.

10. It is not attacked by potash in the cold; on boiling, chloride of

potassium and a new crystallisable substance are formed. (Laurent.) It

is decomposed by boiling alcoholic potash into chloride of potassium and
the two modifications E and AD of bichloronaphthalin. (Laurent, Rev.

scient. 13, 72.) 11. Decomposed by alcoholic ammonia, but slowly,

bichloronaphthalin C being apparently formed. (Laurent.) 12. Boiled

with alcoholic sulphide of ammonium, it forms a new compound, soluble

in alcohol and in ether, and containing sulphur, chlorine, and oxygen.
(Laurent.)

Combinations. Insoluble in water. Scarcely soluble in cold, and

very slightly soluble in boiling alcohol, from which, on cooling, it is

almost completely deposited in small scales. It dissolves somewhat
more freely in ether, especially at 100 (in a sealed tube). Dissolves

very sparingly in cold, and abundantly in boiling rock-oil. (Laurent.)

2. Modification p.
Formation (p. 46).

Preparation. That portion of the buttery mixture, obtained by the

action of chlorine upon naphthalin, which remains liquid after cooling, is

dissolved in a little ether, and maintained at for 48 hours, whereupon
the mixture solidifies like frozen olive-oil. The deposit is collected at

on a piece of fine linen, and the mother-liquor again cooled, whereby
more of the solid product is obtained. Both portions are pressed and
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dissolved in a little ether containing -|-
or ^ of alcohol. The solution,

allowed to stand in an imperfectly closed vessel, deposits in the course of

a few days a crystalline mass, which is filtered off and pressed. This is

a mixture of the modification ,
which is slightly soluble in ether, and

scarcely soluble in alcohol, and of the modification /3, which dissolves

readily in alcohol, and still more in ether. The whole is dissolved in

boiling alcohol, and very slowly cooled, and the modification a, which

crystallises first, is separated by decanting the liquid; this liquid, by
spontaneous evaporation, yields first the modification

,
and then mix-

tures of the two modifications, which are treated separately with a little

ether, whereby the modification j3 is dissolved immediately, and the

modification a more slowly in proportion as the crystals are larger. The

product is now repeatedly recrystallised, till the crystalline mass is dis-

solved by ether immediately and without residue. (Laurent, Compt.
Chim. 1850, 1.)

Properties. Colourless, inodorous; crystallises in small flakes, often

united in large balls. When fused and cooled to 10 C., it does not

solidify immediately, but gradually, in radiated spheres often more than
an inch in diameter.
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obtained quadrichloronaphthalin by tlie action of chlorine on various

compounds, the compound, described as such, was really terchloronaph-

thalin, with the exception of that obtained by the decomposition of

bihydrochlorate of quadrichloronaphthalin.

Formation. 1. Modification A. 1. Obtained by treating hydro-
chlorate of chloronaphthalin with chlorine, and boiling the oily product
with potash. (Laurent.) 2. By treating nitro- or binitro-naphthalin
with chlorine. (Laurent.)

2. Modification AC. By treating fused bichloronaphthalin with

chlorine, hydrochloric acid being evolved. (Laurent.)

3. Modification D, is formed together with A, when bihydrochlorate
of terchloronaphthalin is distilled.

4. Modifications CTand (5) G are formed simultaneously, together with

A, when bihydrochlorate of terchloronaphthalin is boiled with potash.

G. Modification AD. Obtained by Laurent by decomposing the

bihydrochlorates of bi- and terchloronaphthalin with potash.

7. Modification AE is formed, together with A and an oil, with

evolution of hydrochloric acid, when bihydrochlorate of bichloronaph-
thalin is wanned with fuming oil of vitriol.

Chief characteristics of the Terchloronaphthdlins. (Laurent, Rev.

sclent. 12, 213.)
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1. Modification A. 1. Chlorine gas is passed over naphthalin ; and
the oily hydrochlorate of chloronaphthaliu (p. 39) is separated from the

solid chlorides by means of ether, and again treated with chlorine, either

with the aid of heat, or in the sun. A thick mixture of oily hydro-
chlorate of terchloronaphthalin, solid bihydroehlorate of terchloronaph-
thalin, and other solid chlorides is obtained. In order to separate the

products, they are mixed with ether, and the whole is maintained for

several hours at 0, whereupon the solid chlorides separate out. (Amongst
these, Laurent discovered a new chloride crystallising in right prisms with rectangular
base

;
this form does not in any other instance occur in the series of chlorides of naph-

thalin, and could be isolated only by picking out the crystals with the aid of a

magnifying-glass.) The oil is decanted and boiled with alcoholic potash,
which is renewed two or three times. Above -f-ths of the oil employed
are obtained, (Laurent.) 2. The oily hydrochlorate of terchloro-

naphthalin may also be subjected to distillation, whereby hydrochloric
acid gas is evolved. The chloride thus prepared is, however, not pure,
but must be separated from a little oil by dissolving in 3 or 4 pts. ether

and 1 pt. alcohol, with the aid of heat. Crystals are obtained by the

cooling of the solution, and still more by spontaneous evaporation in an

open vessel. The crystals must be recrystallised once or twice from

ether-alcohol, and can be obtained colourless only by recrystallisation
from equal pts. of ether and alcohol, or rather more alcohol. (Laurent,
Ann. Chim. Phys. 66, 197.) 3. Ity treating nitro- or binitronaphthalin
with chlorine, with the aid of heat. (Laurent, Ann. Chim Phys. 66,

152.) 4. Zinin obtained terchloronaphthalin by treating chloronaph-
thalin (he afterwards thought that it contained the terchloronaphthalin ready formed)
with oil of vitriol at 140 C., as a clear oil, which on cooling became
solid like wax and floated on the brown liquid containing chlorosulpho-

iiaphthalic acid. (This part of Zinin's research has not since been
noticed

; it seems to show that Zinin's compound is identical with
Laurent's terchloronaphthalin A ; its formation in Zinin's experiment
may be explained by supposing that chloronaphthalin is converted by
chlorine into compounds of the nucleus C 2CCPH 5

. (Cariuo.)

Properties. Inodorous, tastelelss. Crystallises from boiling alcohol

in crystals grouped like the feather of a quill (Laurent) ; in long, flexible

crystals of silky lustre (Zinin). It may be obtained by very slow

evaporation of the ethereal solution in long, striated, irregular, six-sided

prisms of 120. Soft like wax; the crystals soften by being pressed

together, and yield a transparent mass. (Laurent, Zinin.) Melts at

75 (Laurent) ; at 74 (Zinin), and solidifies in crystals on cooling.

Begins to boil at 200 (Zinin), and distils without decomposition. (Zinin,

Laurent.)

20 C
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as long as it is warm, but on cooling it assumes a gelatinous appearance,
and a crystalline body is obtained (Laurent). 2. With chlorine, aided

by heat, it forms a new
compound, probably C20C1 4H 4

,HC1. (Laurent.)
3. Nitric acid is without action. (Laurent.) 4. Potassium decomposes
it with evolution of light. 5. It is not attacked by aqueous potash; by
alcoholic potash it is dissolved, and deposited unchanged. (Ziniu.)

Terchloronaphthalin A is insoluble in water.

Ether dissolves more than its own weight of it ; in alcohol, on the

contrary, it dissolves but sparingly, even on boiling, and is therefore

precipitated by alcohol from its ethereal solution. (Laurent.)

2. Modification AC is obtained by passing chlorine through fused

bichloronaphthalin AD, whereby hydrochloric acid is evolved ; it is

purified by one or two recrystallisations from ether.

Properties. Fine 6-sided needles (inclination of the faces = 113) ; it

is soft like wax, and the crystals maybe bent in all directions. (Laurent,
lieu, sclent. 14, 74.) Melts at 66, and on cooling crystallises like A.
Distils without decomposition.

Laurent found 51 '6-8 p. c. C and 2'1G p. c. H.
Unacted upon by hydrate of potash. Fuming sulphuric acid behaves

with this modification as with A.
Dissolves more readily in alcohol than A j very soluble in ether.

3. Modification D. When bihydrochlorate of terchloronaphthalin A
is distilled, it is completely decomposed; hydrochloric acid is evolved and
modifications A and D of terchloronaphthalin are obtained, a small

residue of carbon being left. A is first extracted from the mixture by
ether; the residue is dissolved in ether with a little alcohol ;

and the solu-

tion allowed to evaporate spontaneously, whereupon D crystallises out.

(Laurent, Rev. scient. 12, 211.)

Properties. Beautiful brilliant needles, the section of which forms a

rhomb of 124; it resembles terchloronaphthalin G. Melts between 88
and 90, and on cooling solidifies in a transparent mass of long needles ;

ill this state it is soft like wax, but gradually becomes hard and opaque.
Distils without decomposition.

Laurent found 51-5 p. c. C and 2-2 p. c. H.
Behaves with sulphuric acid like the other terchloronaphthalins ; and

is not acted upon by hydrate of potash.
Dissolves very readily in ether, much less in alcohol.

4. Modification G. If powdered crystallised bihydrochlorate of ter-

clfioronaphthalin be boiled with alcoholic potash, it is decomposed, with
formation of chloride of potassium ; and on adding water to the solution,
a precipitate of the three modifications A, C, and G of terchloronaphthalin
is produced. In order to effect their separation, the modification A is

first removed with a little ether (or alcohol might first be used, which
dissolves C and G more readily than A), and the residue dissolved in

ether with a little alcohol. The solution is placed in a loosely covered

vessel, and allowed to evaporate spontaneously. G, which is present in

greater quantity than C, first crystallises ; the solution is poured off from
the crystals and again left to evaporate spontaneously, and this treat-

ment is continued as long as homogeneous crystals are obtained.
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Finally G and C crystallise together; G in groups of very brilliant

crystals, C in fine regular needles, which traverse the liquid in every
direction. The crystals are picked out and recrystallized. (Laurent,
Rev. scient. 12, 209.)

Properties. Brilliant, colourless, transparent prisms, the section of

which is a rhomb of 50 and 130. The crystals are brittle, unelastic,
and may be readily pulverised. Melts between 69 and 70 C. If one

gramme of the substance be melted on a glass plate, it solidifies on cool-

ing in a slightly transparent mass, which, by examination with the

microscope, is found to consist of small striated rosettes ; after a minute
or so, the mass becomes perfectly opaque. If touched with a hard body
immediately after solidification, it will be found to be soft, like the modifi-

cation A
j but as soon as it has become opaque, it is found to be brittle and

easily pulverisable. If the transparent mass be touched with a feather,
it suddenly becomes opaque (Laurent) .

Laurent found 51*60 p. c. C, and 2*14 p. c. H.
It is not decomposed either by distillation, or by potash.
Dissolves in warm/wm^ sulphuric acid; and on addition of water,

a precipitate is formed which redissolves in warm water.

Dissolves readily in ether, less readily in alcohol.

5. Modification C is obtained mixed with G (p. 52), by boiling solid

bihydrochlorate of terchloronaphthalin with alcoholic potash. It is

separated from G by picking out the crystals, and purified by one or two

recrystallisations from ether-alcohol.

Properties. Long, brittle, elastic needles, the section of which forms

a rhomb of 1 1 3. Melts between 78 and 80 and exhibits on cooling
the same phenomena as G.

Laurent found 51 '45 p. c. C and 2'22 p. c, H.

6. Modification AD is obtained by boiling bihydrochlorate of bi- and

terchloronaphthalin with alcoholic potash. The solution is precipitated

by water and the precipitate treated with a little ether, whereupon the

modification AD alone remains in the residue. (Laurent, Rev. scient.

12, 212.)

Properties. Crystallises from ether in needles of silky lustre. Does
not melt till about 160 C, and solidifies on cooling in microscopic, slightly

transparent rosettes ; it is then soft like wax, but gradually hardens and
becomes opaque.

It has not been analysed.

Readily soluble in alcohol, moderately in ether.

7. Modification AE. The crude oil, obtained in the preparation o

bihydrochlorate of terchloronaphthalin (p. 55) is treated with gently
warmed fuming sulphuric acid (whereupon hydrochloric acid gas is

evolved), and the brown solution is precipitated with water and left to cool.

After a few hours, a brown serni-plastic mass is deposited, which is first

washed with water, then with a little alcohol, and afterwards dissolved

in ether. On evaporation, a deposit is formed which is a mixture of the

terchloronaphthalins A, AE, and of a small quantity of an oil. Since A,
as well as the oil, is more soluble in ether than AE, the product is

crystallised a second time from ether, and afterwards twice recrystalliseci
from ether-alcohol.
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Properties. Fine, colourless needles, the section of which is a hexagon,
derived from a rhomb of 122. Melts at 93", and on cooling crystallises

like A in rectangular parallelograms, crossed by two diagonals. After

cooling, it remains soft like A, but becomes hard and brittle after a time.

Distils undecomposed.

20 C
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whereupon a white, gelatinous precipitate, consisting of microscopic
needles, is formed. If this be decomposed under water by dilute sul-

phuric acid, the solution filtered from sulphate of lead solidifies on

cooling as a transparent jelly of terchlorosulphonaphthalic acid, consisting
of microscopic needles, which, when dried and dissolved in boiling alcohol,
is deposited on cooling, as a crystalline magma.

It displaces the strongest acids from their compounds, and precipitates
the dilute solutions of sulphate and nitrate of potash, soda, magnesia, or

oxide of nickel, as well as chloride of barium or calcium.

Ammonia-salt. Readily soluble in water and in aqueous ammonia.

Potash-salt. Opaque, microscopic laminae
; readily soluble in boiling,

and almost insoluble in cold water. It is but slightly dissolved by
boiling alcohol.

Baryta-salt. When a dilute, boiling solution of chloride of barium
is decomposed by terchlorosulphonaphthalate of ammonia; a gelatinous

precipitate, consisting of microscopic needles, is deposited from the solu-

tion on cooling. Contains 31'5 p. c. BaO,S0
3
(C

20CPBaH4
,2S0

3 = 30'6

p. c.) Dissolves in from 300 to 400 pts. of boiling water.

Lime-salt. The ammonia salt added to a warm dilute solution of

chloride of calcium, throws down a transparent starch-like jelly.

Cuprammonium-salt. Prepared by pouring the ammonia-salt into

acetate of copper, adding ammonia, and heating. On cooling, the solu-

tion solidifies in a thready jelly. The washed salt is lilac-blue, and
becomes blue 011 drying. its water cannot be estimated, as it parts with ammonia
on drying.

Laurent found 6-3 p. o. N and 9'1 p. c. CtiO; the formula C 20CPCuHV
2S0 3 + 2NH3 + 4HO requires 6'7 p. c. N and 9 o p. c. CuO.

Hydrochlorate of Terchloronaphthalin.

C20C13H5
,HC1.

LAURENT. Ann. Chim. Phys. 66, 199.

If chlorine-gas be passed through crude oily hydrochl orate of chloro-

naphthalin (p. 39), and its action promoted by warming or by sun-light,
a thick oil is obtained, from which a mixture of solid chlorides is pre-

cipitated by a small quantity of ether at 0. The decanted ethereal

solution contains an oil, which Laurent supposed to be hydrochlorate of

terchloronaphthalin, since it is resolved by boiling with potash or by
distillation, into hydrochloric acid and terchloronaphthalin A (see also

Preparation ], p. 5.1).
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Bihydrochlorate of Terchloronaphthalin,

C20CPH5
,2HC1.

LAURENT, Rev. scient. 13, 78.

Chloride of Chloronaphthase. (Laurent.) Bichlorure de naphtaline chlorte.

(Gerhardt.) Bichlornaphtylchlorvr-Bichlorwasserstoff. (Kolbe.) Zwetfach-HydrQ-
chlor- Trichlornaphtalin.

Formation. Exists in two different modifications) which are simul-

taneously formed when lihydrochlorate of bichloronaphthalin is treated

with chlorine-gas.

A. Solid modification. 1. Fused bihydrochlorate of bichloronaphthalin
is treated with chlorine-gas. It is difficult to conduct the operation success-

fully, since if the temperature be too low no reaction takes place; and
if too strong a heat is applied, the chloride formed is further decomposed.

2. Crude hydrochlorate of chloronaphthalin is treated with chlorine-

gas. After the solid bihydrochlorate of bichloronaphthalin has been

separated by ether from the buttery product of the action of chlorine on

naphthalin (p. 46; preparation} and the ether expelled by heat from the

oily chloride, chlorine is passed through the oil for two or three days; if

the liquid thereby becomes too thick, it is gently warmed. A few

drops of ether are now added, to render the mass more fluid, and it is

allowed to stand in a cool place, whereupon a crystalline precipitate,

exactly like C20CPH G
,2HC1 ,

is formed. The supernatant oil is decanted,
and the deposit thrown on a filter, washed with a little ether, and finally
dissolved in boiling ether. The solution is allowed to stand for several

days in a wide-mouthed vessel covered with paper. The crystals which
are then deposited on the bottom of the vessel, are sometimes a mixture
of C20CPH 6

,2HC1 and C20C13H5
,2HC1. The crystals of the last compound

being much larger than those of the first and easy to distinguish, may be

readily picked out. The selected crystals are dissolved in the mother-

liquor by a gentle heat, then recrystallised, again picked out, and finally

recrystallised once or twice from ether.

Properties. Crystallises from ether in rhombic prisms (Fig. 68), the

obtuse lateral edges being truncated; uf
: u = 70 15'; u' : u over t =

109 45.'; t\i = 115 55'; i : u = 111 25'. Sometimes several other

bevelling faces occur, belonging to different acute and obtuse horizontal

prisms, as well as the octahedral faces a. The crystals are transparent and
colourless. Crystallised from alcohol it presents an entirely dissimilar

form, viz., an oblique rhombic prism (Fig. 91); a: a = 130 (about);
i : u between 118 and 119; a : u = between 127 and 128.

Melts at 105, and when completely fused may be cooled down to 84

without becoming solid; it then crystallises slowly in nodules formed of

concentric rings; the last portions remain fluid, or rather viscid, until

they reach the common temperature. If the substance has been melted

at 105 or 110, and a crystal is then thrown into the liquid, it rapidly
solidifies at 105 in beautiful oblique rhombic tablets. If the liquid
becomes solid between 105 and 54, a mixture of both forms is obtained,

i.e., nodules and tablets, but the latter much more acute than those

previously obtained. (Laurent.)
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which does not dissolve the bihydrochlorate of chloronaphthalin, and the

crystals obtained by evaporating the alcoholic solution are purified by
rccrystallisation.

Properties. Crystallises in needles. Melts at 57 0, and docs not

solidify on cooling, but if a crystal of the chloride be added to the liquid
it is immediately converted into a transparent mass of crystals.

20 C .,
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ingly it has the same form as bihydrochlorate of bichloronaphthalin a,

Melts at 160. (Laurent.)
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Preparation. Chlorine is passed through fused terchloronaphthalin
A, 2. (Very advantageous.) Chlorine is passed through impure hydro-
chlorate of chloronaphthalin, until the mass, which has been kept fused,
solidifies when slightly cooled, and the white crystalline product, which

generally contains an admixture of oil, is recrystallised two or three times

from boiling alcohol. Thus prepared it sometimes still contains pcrchloronaph-
thalese, which may be easily recognised by its crystalline form. 3. On distilling

bihydrochlorate of quadrichloronaphthalin, hydrochloric acid is evolved
and a mixture of quadrichloronaphthalin A and B passes over, from which
A is extracted by ether.

Properties. Long, white or yellowish needles. Crystallises in 6-sided

prisms of 120; the crystals are very like those of terchloronaphthalin A,
but are more brilliant, and are not terminated by needles, but generally
rounded at the angles; almost all the crystals have an opening parallel
to the axis. Melts at 106, and on cooling solidifies in microscopic
rosetteSc Soft like wax and plastic. It sublimes at higher temperature
unchanged in small needles.

20 C
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ence of honey); it is then warmed and treated with more chlorine. The
product, after standing for 4 days, does not yield a deposit, but when
shaken with half of its volume of ether, it gives a white pulverulent pre-

cipitate. It is the crystallised modification of C20C14H 4
,2HC1, since the oil contained

a little bichloronaphthalin C. When the ethereal liquid is evaporated, and the

residual X-C 20C1 4H 4
,2HC1, boiled with alcoholic potash, which is renewed

four or five times, it yields a crystalline substance, contaminated with
a brown oil. The same product is likewise formed when the chloride

is distilled. To separate the crystals from the oil, they are pressed
between blotting paper and boiled with ether-alcohol. The product is

finally distilled.

Properties. Crystallises from ether or rock-oil in microscopic silky
needles. Melts at 170, and solidifies in a radiated mass. Distils

without decomposition. Inodorous.

20 C
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.

Colourless laminae. It is the only radical without definite form. After fusion, it

solidifies in a scaly mass. Distils without decomposition.
Laurent found 48'0 p. c. C, and 2'0 p. c. H ; by calculation, 48'3 p. c. C, and

1-8 p. c. H.
It is possibly an isomorphous mixture of the unknown modifications F, of bi- and

terchloronaphthalin. (Laurent.) Somewhat readily soluble in alcohol, very soluble

in ether.

Conjugated compound of the Chlorine-nucleus, C20C14H4
.

Quadrichlorosulphonaphthalic Acid.

C20H 4C14S2 6 = C20C14H 4
,2S0

3
.

LAURENT. Compt. rend. 21, 33; further, Compt. chim. 1849, 397;
abstr. Ann, Pharm. 72, 300 ; Liebig & Kopps Jahresb. 1849, 442.

Quadrichloronaphthylodithionic acid. Acide sulfonaphtalique guadrichlore. '(^er-
hardt.) Quadrichlornaphtalinschwefelsuure.

Known only in combination with potash.

Formation and Preparation. Produced by heating quadrichloro-
naphthalin with fuming sulphuric acid. When the whole is completely
dissolved, the liquid is diluted with water, neutralised with potash, heated
to boiling, and rapidly filtered. On cooling, the potash-salt is deposited
in crystalline flakes, which are washed on a filter and dried. These
contain 22'0 p. c. KO, SO 3

, corresponding to the formula C20C14KH 3
,2S0

3

which requires 22 f G p. c. KO,S0 3
. Almost insoluble in cold and only

slightly soluble in hot water; readily soluble in boiling alcohol.

The alcoholic solution of the potash-salt does not precipitate acetate

of baryta; but the liquid is rendered gelatinous by the addition of

water.

Bihydrochlorate of Quadrichloronaphthalin.
_ C20H4C14

,2HC1.

LAURENT. N. Ann. Chim. Phys. 59, 196; 66, 196 and 203; further

(complete description of the three modifications), Rev. sclent. 13, 85.

PercMoronaphtalese, Chlorure de chlonaphtese. (Laurent.) Dekahexylsuper-
chlorid. (Berzelius.) Trichlornaphtylchlorur-Bichlorwasserstoff. (Kolbe.) Bichlorure
de naphtaline bichloree. (Gerhardt.) Zweifach-Hydrochlor-Quadrichlornaphtalin.

Formation. Produced 1y treating licliloronapWialin ivith chlorine,
and in three different modifications, according as the modifications C, A,
or X are employed.

1. Modification C. 1. Bichloronaphthalin C is kept in fusion and
treated with chlorine ; no hydrochloric acid is evolved. The product is

purified by washing with a little ether, dissolving in boiling ether, and

crystallising. 2. Chlorine is passed through the crude mixture of

bichloronaphthalin obtained by distilling C20C1 2H 6
,2HC1 (p. 42); the

thick transparent product is diluted with a little ether ; and the white
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crystalline powder, which is deposited after a few minutes, is recrystal-
lized from boiling alcohol.

Properties. Crystallises from ether on cooling, or better by slow

evaporation, in small, brilliant, oblique, rhombic prisms : fig. 99, with

faces m and without i\ u' : u between 90 and 91
;
x : x between

122 and 123; x : u between 128 arid 129. Colourless, inodorous.

Melts at 141 ; and after complete fusion, solidifies in needles j when

only partly melted, it crystallises in prisms, and apparently at a higher

temperature.

20 C
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contains perchloronaphthalin, it is extracted with ether, wherein the
last substance is but sparingly soluble.

Properties. Six-sided prisms with angles of 120. Soft like wax and
may be bent in every direction. Melts and solidifies at 143. Distils

without decomposition.

20 C
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removed from the product by means of ether, and the residue is treated

with boiling rock-oil.

Properties. Light yellow, easily friable, acicular prisms with angles
of 11 2 30' and 67 30'. Melts at 172; volatile without decom-

position.

Prisms. Laurent.

20 C 120 .... 29-75 29'88
8 Cl 284 .... 70-25

C20C18 404 .... 100-00

Laurent obtained in his analysis 0*06 p. c. H, in addition.

The compound is not attacked by potash.

Very slightly soluble in boiling alcohol and ether.

Oxychlorine-nucleus C20C1H5 2
.

Chloronaphthalic Acid.

C20C1H 5 5 = C20C1H 5 2
,0

4
.

LAURENT. Compt. rend. 1 6, 861 ; Ann. Chim. Phys. 74, 26 ; Rev. sclent.

13, 592 ; abstr. Ann. Pharm. 35, 292.

WOLFF & STRECKER. Ann. Pharm. 75, 14.

Acide cJiloronapJitisique. (Laurent.) Acide chloroxynaphtalique. (Gerhardt.)

Formation. By boiling hydrochlorate of terchloronaphthalin with
nitric acid j Laurent afterwards obtained only chloride of chloroxynaphthalin, and
therefore thought it probable that the acid was formed from this substance when the

two bodies were separated by very dilute alcoholic potash.
2. By boiling chloroxynaphthalin with concentrated alcoholic

potash :

C20C12H4O4 + KO,HO = C20C1H5O6 + KC1.

Preparation. Bihydrochlorate of terchloronaphthalin (Laurent) is

boiled with nitric acid, till a yellow oil, which becomes very thick on

cooling, is formed. This is mixed with ether, whereupon a yellow sub-

stance (chloride of chloroxynaphthalin with or without chloronaphthalic

acid) is precipitated ; on boiling the latter with alcoholic potash, it dissolves

completely. The liquid is diluted with a small quantity of water and
neutralised with an acid, whereupon chloronaphthalic acid gradually

crystallises out on cooling. (Laurent.) Wolff & Strecker once
obtained by this method an acid, which did not yield the common

golden-yellow baryta-salt, but a purple-red salt, perhaps bi- or ter-

chloronaphthalic acid. (Wolff & Strecker.)

Properties. Long, yellow, transparent, inodorous, very delicate needles,

permanent in the air ; their ends show under the microscope re-entering

angles, because they consist of two twin crystals. Sometimes short

irregular crystals are met with, which, however, also show the re-

entering angle. Melts about 200 C., and on cooling crystallises in

laminae, which, being composed of rectangular prisms, likewise exhibit

a re-entering angle at their ends. Distils without decomposition.

(Laurent.)
VOL. xiv. p
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20 C
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under the burnisher. Dried in vacuo at 100, it contains 27'27 p. c. BaO,
corresponding to C20ClBaH4 6

. (Laurent.) (By calculation = 27'7 p. c.

BaO.)

Chloride of Strontium precipitates orange-yellow needles.

Chloronaphthalate of Lime. When chloride of calcium is added to a

solution of the ammonia-salt, the liquid after a few minutes becomes
filled with long orange-yellow needles.

The ammonia-salt immediately yields with potash-alum an orange-

yellow precipitate; with sulphate of cadmium, an instantaneous brilliant

vermilion-red precipitate, which under the microscope is seen to consist

of yellow cruciform crystals.
With acetate of lead, it forms an orange-yellow precipitate. The

solution of the acid in boiling alcohol, forms with alcoholic acetate of

lead, beautiful, silky, orange-coloured, four-sided needles. It precipitates
subacetate of lead, orange-red j ferrous and ferric sulphates, brown ; with
chloride of cobalt it produces an instantaneous crimson-red precipitate,
which is blood-red after drying, and then becomes vermilion-red under
the burnisher. It yields a crystalline carmine-coloured precipitate with

cupric acetate ; with mercuric chloride a reddish-brown
;
and with nitrate

ofsilver a blood-red precipitate, which is dense when precipitated from hot

solutions, and, when examined with the microscope, is found to consist of

carmine-red needles.

Chloronaphthalic dissolved with difficulty in boiling alcohol and in

ether. It does not dye fabrics either mordanted with alumina or oiled

and mordanted for Turkish-red. (Wolff & Strecker.)

Appendix to Chloronaphthalic Acid.

1. Peculiar acid obtained from Bihydrochlorate of Terchloro-

naphthalin by the action of Nitric Acid,

LAURENT. Ann. Chim. Phys. 74, 26.

Formation and Preparation. Formed by boiling the oily modifica-

tion of bihydrochlorate of terchloronaphthalin for two or three days with

6 pts. concentrated nitric acid. The acid liquid is separated from the oil,

then evaporated, and the phthalic acid, which now crystallises out, is

separated from the solution, which is further evaporated till the residue

solidifies in a crystalline mass. This neutralised with aqueous ammonia,
evaporated to dryness, taken up with boiling water, filtered from a brown,
viscid substance, and again evaporated, leaves a residue, which, being dis-

solved in boiling alcohol, deposits after 24 hours a very small quantity of

a sparingly soluble, scarcely crystalline salt, which has not been further

investigated. The remaining solution is precipitated by chloride of

calcium, the precipitate after standing 24 hours, thrown on a filter,

washed with a little cold water, then heated to boiling with 20 pts.

water, whereby only a part is dissolved, and oxalic acid is gradually
added till the salt is almost completely decomposed. The liquid is then

F 2
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filtered and evaporated, whereupon it separates into an aqueous and an

oily stratum
; the latter, on being dissolved in ether, filtered from a

slight residue, and evaporated, yields a peculiar oily acid.

Yields by distillation a substance which crystallises on cooling, is

insoluble in water, but soluble in ammonia.
The acid dissolves in water, and separates by evaporation as an oily

stratum.

Forms crystallisable salts with ammonia, potash, and lime.

2. Oxychloronaphthalenose. C18H8C16 2
?

LAURENT. Ann. Chim. Phys. 74, 26.

Formation and Preparation. In the preparation of chloride of

chloroxynaphthalin with nitric acid from oily bihydrochlorate of

terchloronaphthalin. The ethereal solution, filtered from the chloride of

chloroxynaphthalin (q. -v.), deposits by spontaneous evaporation, small
colourless prisms and a yellowish substance. The oil is decanted (it is

almost completely converted by distillation into terchloronaphthalin),
and the crystals are washed with a little ether, then with alcoholic

potash, and dissolved in boiling alcohol. On cooling, Oxychloronaph-
thalenose crystallises from the solution.

Properties. Oblique rhombic prisms or needles, colourless, and very
brilliant. Melts about 160, and distils at a higher temperature
apparently without decomposition.

Laurent.

18 C 108 .... 31-30 31-00
8 H 8 .... 2-32 2'22
6 Cl 213 .... 61-73 61-07
2O 16 .... 4-65 5-71

Ci8H8C16O2 345 M<> 10o-00 100-00

Insoluble in water. Dissolves in strong sulphuric acid without

coloration, slightly in alcohol and in ether.

Oxychlorine-nucleus C20CPH4 3
.

Chloride of Chloroxynaphthalin.

C"C1*H*0* = C20C12H4 2
,0

2
.

LAURENT. Compt. rend. 16, 861 ; Ann. Chim. Phys. 74, 26 ; Rev. sclent.

13, 592 ; abstr, Ann. Pharm. 35, 299.

Oxychloronaphtalose, Oxide of Chloroxenaphtose. (Laurent.) Chlorure de chlor-

oxynaphtyle. (Gerhardt.)

Formation. By boiling bihydrochlorate of terchloronaphthalin with
nitric acid. (Laurent.)
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Preparation. Crystalline bihydrochlorate of terchloronaphthalin is

boiled with nitric acid, till a yellow oil, becoming very viscid on cooling,
has been formed. (Phthalic acid crystallises from the acid solution on

evaporation.) The oil mixed with a small quantity of ether, yields a

pulverulent deposit, which, after standing for one or two days, is purified

by decantation and washing with ether on a filter, and then dissolved in

a large quantity of boiling alcohol. On cooling, needles of chloride of

chloroxynaphthalin are deposited from the solution :

C20C13H5,2HC1 + 4O = C20C12H4 4 + 3HC1. (Laurent.)

In the first preparation, Laurent obtained the chloride of chloroxy-

naphthalin mixed with chloronaphthalic acid, bihydrochlorate of quadri-

chloronaphthalin and another crystalline substance ; afterwards (Rev.
scient. 13, 592) he obtained only the above-mentioned oil, which contains

only chloride of chloroxynaphthalin, but in a very small quantity.

Properties. Brilliant, yellow needles, bent like the knee. Melts at

98 ; and sublimes at a higher temperature, without decomposition, in

rhombic tablets.

20 C ...
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instantaneously formed, from which perchloronaphthalic acid separates
on the addition of an acid :

C20C16O4 + KO,HO = C20C15HO6 + KC1.

The product is purified by dissolving it in ether, evaporating the

solution, dissolving the crystalline deposit in alcohol, and adding potash,

whereby a precipitate of carmine-red needles is immediately formed.

These being collected on a filter, washed and decomposed by an acid,

yield perchloronaphthalic acid, which may be finally recrystallised from
alcohol or from ether.

Properties. Yellow, crystalline,

20 C
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The rock-oil solution, when perfectly cool, deposits a second substance, which

appears under the microscope to consist of orange-coloured granules, and, according to

Laurent, is gradually decomposed by boiling rock-oil, which thereby acquires a brown

colour.

Properties. Crystallises from boiling ether or from rock-oil in light,

yellow, highly brilliant laminae. It melts at a rather elevated tempera-

ture, and then volatilises, for the most part undecomposed.

20 C



72 BROMOCHLORINE-NUCLEUS C20.BrCFH5
.

Bihydrochlorate of Bromochloronaphthalin.

C20H 8BrCP = C20BrClH6
,2HCl.

LAURENT. Compt. rend. 21, 25
; Compt. chim. 1850, I ; abstr. Ann.

Pharm. 76, 399
; Liebig & Kopp's Jahresb. 1850, 498.

Bichlorobromure de naphtaline (Gerhardt).

Formation and Preparation. Bromine is poured over bibydro-
chlorate of bichloronaphthalin /3, and the liquid is left to stand in a
closed flask for 48 hours ; the excess of bromine and the undecomposed
chloride are then removed by lukewarm alcohol, and the residue is

dissolved in boiling ether, from which the new product crystallises on

cooling.

Properties. Colourless four or eight-sided rhombic prisms, the acute

lateral edges of which are generally truncated by irregular faces (Fig. 81),
i : u = 103 30'; u' : u' = about 103 ; hence it is isomorphous with

bihydrochl orate of bichloronaphthalin j3. (Laurent.)

Prisms. Laurent.

20 C
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solution, in six-sided needles, with angles between 120 and 121. Melts

at about 80, and on cooling solidifies in rectangular parallelograms,
crossed by diagonals. When it is perfectly cold, the surface of the mass

has a inoired appearance. It distils without decomposition.

20 C
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evolution of Lydrobromic acid, and witli excess of bromine, crystals are

formed on standing. These are dissolved in a very large quantity of

boiling ether, which on cooling deposits very small, highly brilliant

prisms of the compound.

Properties. Prisms belonging to the doubly oblique prismatic system.

Fig. 132, without u- and axfaces ;
with g-faces ;

w : v = 96 ; y : w
= 85 j y : v = 102 30'; v : e = 125 ; y : e = 135; w : e 124;
e:2 = 114; v' :q = 121 ; :g = 120j v : q 136. (Laurent,

Compt. chim. 1850, 8 ; corrected description.)
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It is not decomposed by distillation, or by potash.

Scarcely soluble in ether and in alcohol, even on boiling.

2, Modification p. Obtained by beating bibromonaphthalin with

chlorine.

Properties. It is deposited by the spontaneous evaporation of its

ethereal solution, in small doubly-oblique prisms, which are much longer
than they are broad. Inclination of the faces = 102 3

10' 103

101 20'. Melts at 160, and distils unchanged; solidifies on cooling
in a fibrous mass.

Laurent found 33'90 p. c. C. and I'll p. c. H.
It is not attacked by potash.

Scarcely soluble in ether and in boiling alcohol.

Bihydrobromate of Bibromobichloronaphthalin.

C2oH6Br4C12 _ c^Br'CPH4^ HBr.

LAURENT. Ann. Chim. Phys. 59, 196 ; further, Mev. scient. 6, 79 j 13, 87.

Bromurede chlonaphtese (Laurent). Dekahexylsuperbromid(BeTzelius'). Chlordi-

bromnaphtylbromur-Bibromwasserstoff (Kolbe). Bibromure de naphtaline bichloree

(Gerhardt).

Formation and Preparation. Bromine is poured upon bichloronaph-
thalin in a stoppered bottle, and the stopper is firmly tied down. The

bichloronaphthalin first dissolves in the bromine, and then the whole

gradually becomes one solid crystalline mass. On opening the bottle,

no hydrobromic acid is evolved. The excess of bromine and any
unattacked bichloronaphthalin that may be present are removed by
washing the product with ether ; the residue is dissolved in alcohol or in

boiling ether, or heated in a sealed glass tube with ether to 100 (but not

higher), and crystallised by cooling the solution.

Properties. Small, brilliant crystals, very like bihydrochlorate of

bichloronaphthalin ; Fig. 83; u': u = 101 30'; i : u 94 30' ; some-
times the a-faces are completely removed by the enlargement of the faces

i; a\u 133; a : i = between 121 and 122. It is colourless.

Laurent.

20 C
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.

solution. The needles melt at 55, volatilise without decomposition, are

very readily soluble in alcohol and in ether, and contain 41-8 p. c. C. and
1-7 H. ; hence Laurent considers them as C^H^Brl^CP, or as a mixture
of 5 At. C20BrCPH5 and 1 At. C20Br2CPH4

. Hence potash acts in the

same way as heat, i. e., it removes the bromine as such, and not as

hydrobromic acid, and forms a radical or a mixture of two radicals,
which cannot be decomposed by distillation. 3. If the bromide be
heated with ether in a sealed glass tube between 120 and 130, it loses

the property of crystallising on cooling, and on evaporation needles are

obtained, which appear to be bichloronaphthalin C.

Sparingly soluble in cold alcohol, and in cold ether.

Bihydrochlorate of Bibromobichloronaphthalin.

C20H6Br2Cl4 = C20Br2
CPH*,2HCl.

LAURENT. Rev. sclent. 13, 582.

Chlorure de bronaphtese. (Laurent.) Bichlorobromnaphtyl-Bichlorwasserstoff'.

(Kolbe.) Bichlorure de naphtaline bibromfa. (Gerhardt.)

Preparation. By passing chlorine over fused bibromonaphthalin a

very thick oil is hereby formed, which when diluted with a small

quantity of ether, deposits the chloride as a crystalline powder. In this

reaction, another oil is formed which, when treated with excess of

chlorine, yields the chloride, together with bihydrochlorate of bibromo-

terchloronaphthalin and a new oil.

Properties. Long, colourless, oblique prisms; Fig. 79, without the

i-faces ; u : u = between 90 and 91 j x : x = between 122 and 123;
u : x = 129. Melts about 155, and solidifies in prisms on cooling.

20 C
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crystals are deposited, which are washed with ether, then dissolved in

ether in a sealed tube at 100, and allowed to cool. Those crystals are

selected which have the following shape : Fig. 65 ;
i : i = 108; i : u

behind t = 102; i : u' = 120; u : u = 102
6

30'; i right : u = 125.

Hence they do not belong to the right prismatic system, but to the

oblique or doubly oblique prismatic system.

Laurent.

20 C 120 .... 21-56 22-09

5-5 H 5-5 .... 1-00 I'll

4-5 Br,2Cl 431 .... 77'44

C2oH5.5Br4.5C12 556 .5 _ 100-00

The analysis should be repeated, since the experimental composition, as well as the

properties of the body, resemble those of bihydrobromate of bibromobichloronaph-
thalin.

It evolves bromine by heat, together with a small quantity of white

vapour, and leaves an easily fusible substance.

It is scarcely soluble in ether.

2. Laurent's Bromide a. This compound crystallises from the ethereal

solution together with the above-mentioned substance. Eight rhombic

prisms ; Fig. 63 ;
u' : u = 106 30' ; p : y = 135. Evolves bromine on

application of heat, and leaves an oily residue which solidifies very

slowly.
It is almost insoluble in boiling ether.

3. Laurent's Bromide p is found mixed with the crystals of the

bromide a. Fig. 75 ; without faces m. Right rhombic prisms : u' : u=
100 \y\y- 126 ; u'\u 61.

Evolves bromine and white vapours when heated. Insoluble in ether.

4. Laurent's radical is likewise mixed with the preceding. Oblique,
rhombic prisms. Fig. 121

; y : u = 109; y : v = 107 30' ; u : v =
108. Volatilizes without decomposition, and must therefore be a

radical; perhaps C20H5BrCl2 or C20H4Br2Cl2
; probably the ether had

taken up bromine at 100.
Almost insoluble in ether.

5, Laurent's Chlorenbronaphtone B.

LAURENT. Rev. sclent. 12, 215.

Formation and Preparation. When bromine is mixed with crude

hydrochlorate of chloronaphthalin, a hydracid is evolved, and after

24 hours, the bottom of the vessel is found covered with small crystals,
which may be easily purified by washing with ether after the oil has

been poured off.

Properties. Brilliant, colourless, transparent and very small oblique

prisms, with oblique base. Angles of faces = between 100 and 103,
inclination of base to one of the sides = about 100. Volatilises without

decomposition.
Laurent found 36 '00 p. c. C. and 1'36 H. ; by calculation. 35'9 p. c.

C and 1-3 H.
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According to Laurent, this compound may have been formed from

hydroclilorate of chloronaphthalin ; but since it is produced only in

very small quantity, he considers it probable that the chloride may have
contained a small quantity of chlonaphthene, C^Cl1

"*!!'**,
and that it

may have been derived from this body.
Almost insoluble in alcohol and in ether.

6. Bromenchlonaphtose A. (Laurent.)

LAURENT. JRev. scient. 12, 228.

Formation and Preparation. Fused bibromonaphthalin treated with

chlorine, yields amongst other substances, an oily product. If this be

separated from the solid product by standing under a small quantity of

ether for several days and the ether then driven off; the oil again
treated with chlorine with the aid of heat ; the liquid portion separated
from the solid by ether; and after the ether has been driven off, treated

with chlorine in sunshine : a very thick oil is obtained (probably
C2oBri.5Cp.5H 4

)HC1 or C^Br^CP-'H^HCl). If this be now separated
from the solid products by ether, and boiled with alcoholic potash, it

deposits a mixture of bromenchlonaphthose A (very soluble in ether),
and of bromenchlonaphthose B (almost insoluble in ether), which is

separated by means of ether, and purified by recrystallisation from
ether.

Properties. It bears a close resemblance to terchloronaphthalin A ;

crystallises in six-sided prisms or in needles of 120, the apices of which
are rounded off. Soft like wax, and melts when pressed together. Melts
at 115 C., and on cooling crystallises in microscopic rosettes. Volatile

without decomposition. It is not decomposed by hydrate of potash.

Laurent.

20 C
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decomposing. When the solution is exposed to the sun for several days,
it evolves hydrobroniic acid, and yields bromoterchloronaphthalin, which
is purified by repeated recrystallisation from ether-alcohol.

Properties. Colourless, six-sided prisms, with angles = 117 30' and

two = 125. It is soft, like wax, and may be bent in every direction

without breaking. After it has been melted, it crystallises between 105

and 106 in microscopic rosettes. Volatile without decomposition.

20 C



80 BROMOCIIOLRINE-NUCLEUS C2 Br2Cl3H3
.

matter by mixing with a little ether, and after the ether has heen driven

off, the oil is gently warmed and again treated with chlorine till it

deposits crystalline matter afresh. This is removed by ether, and the

oil is boiled with alcoholic potash. (The oil is probably C20Br- 5Cl3H4 - 6

+ HC1 or + 2HC1). The product is purified by crystallisation from

boiling ether containing a little alcohol, and by spontaneous evaporation.

Properties. It bears a close resemblance to terchloronaphthalin A,
but forms much finer crystals : they are six-sided prisms of 1 20, the

cleavage being parallel to the axis. Soft, like wax, and may be bent in

every direction. Melts at 106, and solidifies in microscopic rosettes.

Distils without decomposition.

20 C
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2. Modification ft. (Chloribronaphtuse.) Bromine is poured over

bihydrochlorate of bichloronaphthalin, and the mixture is exposed for

four weeks to the sun. On treating the mass with ether, an oil and a

crystallisable substance are dissolved out, and a residue of bibromoter-

chloronaphthalin, which is almost insoluble in ether, remains :

C20H8C14 + gBr = C2 Br-Cl3H 3 + 4 HBr + HC1.

White powder, which crystallises from fusion in rectangular parallelo-

grams, crossed by two diagonals.

Laurent.

20 C 120 .... 30-80 30-90

3 H 3 .... 0-78 1-10

3 Cl 106-5 .... 27-35

2 Br 160-0 .... 41-07

C2QBr2Cl3H3
, ,.. 389-5 , .. 100 -00

Bihydrochlorate of Bibromoterchloronaphthalin.

C20H5Br2Cl5 = C20Br2Cl3H3
,2HCl.

LAURENT. Rev. sdent. 13, 583 j further, Compt. chim. 1850, 1 j abstr.

Ann. Pharm. 76, 301.

PercMorure de bronaphtese (the compound was first described by Laurent under
this name, and the formula written C20H 6Br2Cl5

). Chlorure de bromichlonaphthe
(Laurent). Terchlorobromnaphthylchlorur Bichlorwassertoff (Kolbe.)

Formation and Preparation. By the action of chlorine on bihydro-
chlorate of bibromobichloronaphthalin.

Properties. Prisms of the doubly oblique prismatic system, very
similar to those of the oblique prismatic svstem. Fig. 124 without faces,

0, with faces q, b, k,d;u:v = 110 j y:& = 119; w : y 101; k: I

= about 77 j q : d 93; d : t = 106. It has also been obtained in

rhombic prisms by Laurent. Melts at about 150, and crystallises in

rhombic tablets on cooling. If it be heated a little above its melting

point, it remains soft and transparent on cooling, and solidifies but

partially, in a non-crystalline mass, which, if gently heated, crystallises
in rhombic tablets.

Decompositions. On distillation it evolves bromine and a hydracid,
and yields three other substances. (Comp. Bromachlonaphtune B, p. 78.) It

is converted by boiling alcoholic potash into bibromoterchloronaphthalin a.

(Laurent previously obtained in this reaction another radical, chlorenbronaphtune
CWBr^CPH*-* ; see Rev. scient. 12, 229.)

Dissolves very sparingly in ether.

VOL. XIV.
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Appendix to the Bromochlorine-nucleus, C20Br2CPH3
.

Laurent's Bromochlonaphtune B,

C20BrCl3 - 5H3 -6
.

LAURENT. Rev. sclent. 12, 230.

Formation and Preparation. When bihydrochlorate of bibromo-

terchloronaphthalin is distilled,, bromine and a hydracid are evolved,
and the following products are obtained: 1. Bromachlonaphtune B;
2. A chloride or a'chloro-bromide of the series A, crystallising in six-

sided prisms of 120, and melting in boiling water; 3. A very small

quantity of a substance crystallising from ether in small opaque nodules ;

less soluble in ether than 2, but more soluble than 1. 2 and 3 are

extracted from the mixture by ether ; the bromachlonaphtune is dissolved

in a very large quantity of boiling ether, and crystallised by spontaneous

evaporation of the solution.

Very minute oblique prisms, with oblique base; Fig. 81, u : u' =
101 ; i : m = between 100 and 103 ; i : u = between 100 and 103

U
.

When fused, it sometimes solidifies suddenly in an opaque mass, some-
times in fine needles.

Laurent found 36*83 p. c. C. and Til p. c. H.
; by calculation, 36'83

p. c. C. and 1-07 p. c. H.

Nitro-nudeus C20XH7
.

Nitronaphthalin.
_ C20XH7

.

LAURENT. (1835.) Ann. Chim. PJiys. 59, 376; Ann. Pharm. 19, 38 ;

J. pr. Chem. 8, 33 ; Ann. Chim. Phys. 66, 152; Rev. sclent. 6, 88 ;

further, 13, 68.

MARIGNAC. Ann. Pharm. 38, 1.

ZININ. J. pr. Chem. 27, 140 ; Ann. Pharm. 44, 283.

PJRIA. Compt. rend. 31, 488; N'. Ann. Chim. Phys. 31, 217; Ann.
Pharm. 78, 32; J. pr. Chem. 52, 56; Pharm. Centr. 1850,780;
Llebig & Kopp's Jahresber. 1850, 500.

BECHAMP. N~. Ann. Chim. Phys. 42, 186 ; Ann. Pharm. 92, 401.

Nitronaphtalase, Ninaphtase, C^XH7
(Laurent) ; Nitrite de naphtalase,

C20H7O,NO3
(Laurent, Ann. Chim. Phys. 66, 152) , Nitrite of Icodecatesseryl,

C20H7O,NO3
(Berzelius) ; Naphthylnitrur (Kolbe).

Formation. 1. Nitronaphthaliu was first prepared by Laurent by
boiling naphthalin with nitric acid, whereby red vapours are evolved and

nitronaphthalin and an oil are formed :

C2 H8 + NO5,HO = C2 XH7 + 2 HO.

2. From naphthalin and nitric acid in the cold, without formation of

red vapours and an oil (Piria). 3. By the action of hyponitric acid on

naphthalin in the cold, whereby a peculiar oil is simultaneously formed ;

this oil, after being exposed for some time to the air, aquires the smell of

bitter almonds. (Laurent.) According to Laurent, an oil is produced
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by the action of aqua regia on naphthalin in the cold, which on distilla-

tion yields carbon and another oil from which a little nitronaphthalin is

deposited on cooling.

Preparation. From 5 to 6 pts. nitric acid of sp. gr. 1-33 are added
to 1 pt. of naphthalin, and the whole is allowed to digest for 5 or 6 days.
The matter easily cakes and must therefore at first be frequently stirred.

Lemon-yellow nitronaphthalin, without any by-products, is obtained, and
is washed on a filter with water. (Piria.) 2. Naphthalin is boiled with
nitric acid, whereupon red vapours are evolved, till, after 15 or 20

minutes, a yellow oil has been formed, which on cooling solidifies very
slowly in a crystalline mass, consisting of nitronaphthalin and a reddish-

yellow oil. This is submitted to strong pressure between blotting paper
and dissolved in hot alcohol. On cooling, the liquid first deposits an oil

which must be removed with a pipette j afterwards nitrouaphthalin

crystallises out, and is collected after 1 2 hours and recrystallised once or

twice. The oil which has been removed with the pipette, yields a
fresh crop of crystals when redissolved in the alcoholic mother-liquid.

(Laurent.)

Properties. Brittle, sulphur-yellow, six-sided rhombic prisms, derived
from prisms with angles of 100 and 80, the acute angles being truncated.

Melts at 43, the thermometer rising to 54 at the moment of solidifica-

tion. A few crystals melted on a glass plate, form oily drops which
remain fluid for some time at ordinary temperatures, but on slight

agitation, instantly solidify in needles. Volatilises without decom-

position and sublimes in small needles ; when rapidly heated, a consider-

able quantity decomposes with emission of reddish light, and forms a

large deposit of carbon. (Laurent.)

Laurent.

mean.
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water; on neutralising the liquid with lime, filtering and evaporating, a

saline mass, soluble in alcohol, is obtained. (Laurent.) 9. It is

converted by fuming sulphuric acid into nitrosulphonaphthalic acid,

C20XH7
,2S0

3
. (Laurent, Rev. scient. 13, 590.) 10. Potassium decom-

poses it suddenly at 43, with evolution of light and deposition of carbon.

(Laurent.) 11. It is but slightly attacked by boiling aqueous potash;
the liquid becomes brown, and on the addition of an acid deposits a few
brown flakes. With alcoholic potash it forms a red liquid ;

on testing it

from time to time with oil of vitriol, a dark green, blueish or violet-blue

coloration is obtained ; on continued boiling, the mass swells up, decom-

poses, and leaves a very bulky residue of charcoal. (Laurent.) If

nitronaphthalin be heated in a water-bath for 6 hours with a paste of

2 pts. hydrate of potash in as little water as possible, and 1 pt. fresh

hydrate of lime, the water being replaced as it evaporates, it is completely

decomposed, and yields the potash-salt of nitrophthalic acid, C32HUN2 10
,

which dissolves in water with dark yellow colour, and nitrophthalin,
C 10H7N04

,
to which a brown substance obstinately adheres. (Dusart,

N. Ann. Chim. Phys. 45, 332.) 12. Heated with an excess of hydrate

of baryta or lime, it evolves ammonia, naphthalin, an oil, and naphtalase,
C20H7

(p. 25). (Laurent.)
13. When nitronaphthalin is dissolved in alcohol and the warm

solution is treated with sulphuretted hydrogen, naphthylamine, C20NH 9
,
is

formed, and the liquid turns greenish-yellow and deposits sulphur. This

decomposition is more rapidly effected by sulphide of ammonium. (Zinin.)
14. When 1 pt. of nitronaphthalin is heated to 100 with a moderately

concentrated solution of ferrous acetate (2 pts. iron) for a quarter of an

hour, it yields naphthylamine and ferric oxide ; the same reaction takes

place with lively effervescence, when 1 pt. nitronaphthalin is heated with

1^ pts. iron filings and sufficient acetic acid to cover the mixture (Bechamp);
at the same time another base, phthalamine (C

16H 9N04

)
is formed. (Schiit-

zenberger & Willm., Compt. rend. 47, 82; J. pr. Chem. 75, 117.)
15. When nitronaphthalin in alcoholic solution is boiled for 8 hours with

aqueous sulphite of ammonia, it is converted into the two isomeric com-

pounds thionaphthamic acid and naphthionic acid, C20 H.
9NS2 6

. (Piria.)
16. An alcoholic solution of nitronaphthalin, heated with bisulphide of

carbon in a sealed tube to 160, yields naphthylamine and sulphur.

(Schlagdenhaufen, N. J. Pharm. 34, 175.)

Combinations. Insoluble in water; very soluble in alcohol, ether, and
in chloride of sulphur. (Laurent.)

Conjugated Compounds of the Nitro-nucleus C20XH7
.

Nitrosulphonaphthalic Acid.

C20H7NS2 10 = C20XH7
,2S0

3
.

LAURENT. Rev. scient. 13, 68, 587 and 588 ; Compt. rend. 21, 33; Compt.
chim. 1849, 390; abstr. Ann. Pharm. 72, 297; Liebig & Kopps
Jahresber. 1849, 440 ; Compt. rend. 31, 537 ; J. pr. Chem. 52, 58;
Pharm. Centr. 1851, 157; Liebig & Kopp'sJahresb. 1850, 508.

Acide sulfaninaphtesique and nitrasulnaphtesique ; Acide sulfonaphtalique nitre

(Laurent); Nitronaphthylodithionic acid (Kolbe). Nitronaphtalinschwefelsaure.

Formation. 1. By boiling sulphonaphthalic acid with nitric acid
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(acide sulfaninaphtesique) ; or 2. By dissolving nitronaphthalin in fuming
sulphuric acid (acide nitrasulnaphtesique). (Laurent.)

Preparation. Nitronaphthalin is heated with fuming sulphuric acid,
wherein it dissolves with a red colour, gradually turning to brown; the
solution is then mixed with water, filtered from undecomposed nitro-

naphthalin, neutralised with chalk, filtered, and evaporated ; whereupon
the lime-salt crystallises out and is purified by dissolving in alcohol,

filtering, and evaporating the solution. 2. Sulphonaphthalate of lime is

boiled with nitric acid ; the acid solution is evaporated to dryness ; the
residue washed with a little alcohol, then dissolved in weak alcohol, and
the solution is decomposed by sulphuric acid ; the filtered solution is

saturated with baryta, and the excess of baryta precipitated by carbonic

acid, and the liquid is filtered and evaporated ; it then deposits crusts of

the baryta-salt. The free acid is separated from the baryta-salt by
means of sulphuric acid, care being taken to avoid an excess of acid, or
from the lead-salt by sulphuretted hydrogen, and the filtrate is finally

evaporated in vacuo.

Properties. Microscopic, rhombic laminae.

With sulphide of ammonium it yields acide sulfonaphtalidamique
(naphthionic acid

?).

Very soluble in water.

The nitrosulphonaphthalates take fire when heated in closed vessels.

Ammonia-salt. The solution left to evaporate sometimes yields
rhombic laminae, sometimes long needles.

Potash-salt. May be obtained in irregular crystals by the spon-
taneous evaporation of its solution ; slightly soluble in alcohol.

Nitrosulphonaphthalate of Baryta. Crusts.

20 C
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Nitro-nudeus C20X2H fl

.

Binitronaphthalin.
8 _ C20X 2H6

.

LAURENT. Ann. Ckim. Phys. 59, 376 ;
Ann. Pharm. 19, 38 ; J. pr.

Chem. 8, 13 ; Rev. scient. 6, 88 ; 13, 68.

MARIGNAC. Ann. Pharm. 38, 1.

Binitrite de naphtalese, C20H 6O2,2NO3
; Nitronaphthalese, Ninaphtese C

(Laurent). Nitronaphtylnitrur. (Kolbe.)

Formation. Naphthalin or nitronaphthalin is boiled for a long time

with nitric acid. (Laurent, Marignac )

Preparation. Nitric acid is boiled in a large bolt-head and naphthalin

gradually added as long as it continues to dissolve ; on cooling, the liquid

deposits pale yellow needles, which are washed, first with nitric acid,
then with water, and finally with alcohol. (Laurent.) 2. If nitro-

naphthalin be rapidly boiled down with nitric acid in a glass bolt-head,
the oily stratum at first formed dissolves in the nitric acid, as soon as both

occupy about equal volumes. The bolt-head is now taken off the fire,

and on cooling, the whole solidifies in a mass which is first washed with

hot water, then with hot alcohol. (Laurent.) 3. Naphthalin is boiled

with nitric acid for several days in a retort, the acid distillate being
poured back in small portions by means of a funnel drawn out to a fine

point. After each addition of acid, it is necessary to wait till no more
red vapours are evolved, and the mass in the retort must be washed out

every evening. In this manner, the following products are obtained :

1. An aqueous solution of nitronaphthalic acid; 2. An insoluble residue,

principally of ternitronaphthalin (p. 88), and a small quantity of a

yellowish, viscid resin, insoluble in water; 3. Binitronaphthalin, partly
sublimed in the neck of the retort, and partly dissolved in nitric acid in

the distillate. The greater part of the nitric acid is evaporated off at a

gentle heat, and water is then added to the residue, whereby the binitro-

naphthalin is completely precipitated. (Marignac.)

Properties. Light powder consisting of microscopic needles; crys-
tallises from its nitric acid solution in rhombic prisms of 67 and 113,
(Laurent); and from its solution in a very large quantity of boiling

alcohol, in fine, flexible, slightly yellow needles, (Marignac). Melts at

185, and when heated strongly in small quantities, sublimes without

decomposition, in small needles. When large quantities are rapidly
heated, or when it is heated in close vessels, it suddenly decomposes, evolves

gas with violence, and yields much carbon with emission of red light.

(Laurent.) Neutral to test-papers.
Laurent. Marignac.

20 C
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oil, which by distillation or treatment with hydrate of potash, yields

hydrochloric acid and terchloronaphthalin A, and hence must be a sous-

chlorure de chlonaphtese, (Laurent.) 2. By prolonged boiling
with nitric

acid it is converted into ternitronaphthalin, (Laurent, Rev. scient. 13, 70.)
3. Fused with sulphur, it evolves sulphurous acid and sulphuretted

hydrogen, leaving a residue of very porous charcoal. (Laurent.)
4. Binitronaphthalin is but slightly attacked by concentrated aqueous

potash; with alcoholic potash, it forms a red liquid in the cold, and on

boiling, rapidly turns brown and evolves ammonia, the reaction being com-

pleted in a quarter of an hour. A body resembling ulmic acid, viz., nitro-

naphtalesic acid, is precipitated from the solution by nitric acid.

(Laurent.) In order to purify this body, it is washed on a filter with

boiling water, dried, and treated with ether, which extracts a small

quantity of a brown substance. The acid is brownish black, and

tasteless. Laurent found in it 62*2 p. c. C, 2'3 p. c. H. and 13 1 p. c. N.
Heated on platinum-foil, it decomposes without melting, and leaves a

bulky residue of carbon. It is rather easily attacked by boiling nitric

acid, being converted into a light brown substance, completely soluble in

a large quantity of nitric acid. Water precipitates from the solution

yellow flakes, which deflagrate by heat, and form salts with ammonia
and potash, which decompose with deflagration when heated in closed

vessels. The nitric acid mother-liquid from the flakes, yields another

crystalline acid by evaporation. Nitronaphthalesic acid is insoluble in

water, in alcohol and in ether, and forms salts which glow when heated

in close vessels. Its alkaline salts are brown, crystallisable, and soluble.

(Laurent.)
5. Binitronaphthalin, heated with hydrate of lime, evolves naphthalin,

ammonia, and a brown oil. (Laurent.)
6. With sulphuretted hydrogen it forms a carmine-coloured base, which

melts on warming, and, deflagrates when heated in close vessels; probably

nitronaphthylamine ( 1
). (Laurent, Compt. rend. 31, 537; J- pr. Chem.

52,58.) 7. Treated with sulphide of ammonium, like nitronaphthalin
for the preparation of naphthylamine, it yields fine red needles of semi-

naphthylamine, C20N 2H 10
. (Zinin, J. pr. Chem. 27, 152, and 33, 29.)

Its feebly ainmoniacal, boiling solution is reduced by sulphuretted

hydrogen in about three hours to ninaphthylamine, C^HWO 2

(isomeric
with nitrosonaphthylin), (Ch. S. Wood, Chem. Gaz. 1859, 218; Chem.

Centr. 1859, 1836.)

8. Its alcoholic solution is converted by zinc and hydrochloric acid into

nitrosonaphthylin, C 20H8N 2 2
. (Church & Perkin, Chem. Soc. Qu. J.

9, 1; J. pr. Chem. 68, 248.)

Conjugated compounds of the Nitro-nucleus C20X2H6
.

Binitrosulphonaphthalic Acid.

C20H6N 2S2 U = C20X2H$
,2SO

S
.

LAURENT. Compt. rend. 31, 537 ;
J. pr. Chem. 52, 58 ; Pharm. Centr.

1851, 157 ; Liebig & Koi>p's Jahresb. 1850, 508.

Binitronaphtalinschwefels'dure.
Known only in combination with ammonia.

Formation and Preparation. By long continued treatment of sulpho-

naphthalic acid with nitric acid.
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Binitrosulphonaphthalate of ammonia. Crystallises in beautiful yellow
needles, and treated with sulphuretted hydrogen, it deposits sulphur, and

yields a new nitro-acid, apparently acide sulfonaphtalidamique nitre,

(nitronaphthionic acid
?).

Nitro-nucleus C20X3H5
.

Ternitronaphthalin.

= C20X3H6
.

LAURENT. Rev. scient. 6, 84 and 86 ; 13, 71.

MARIGNAC. Ann. Pharm. 38, 1*.

Nitronaphtalise, Ninaphtise. (Laurent.)

Formation. By prolonged 'boiling of naphthalin with nitric acid,
in three isomeric modifications, a, {3, and 7, which differ only in crystalline

form, melting-point, and solubility.

Modification a. (Ninaphtise G Laurent.) When naphthalin is boiled

for a day or two with nitric acid, almost colourless crystals are obtained,
which are a mixture of binitronaphthalin, naphthaleise and ternitrouaph-
thalin a and

(3,
the last being formed in the largest quantity. Binitro-

naphthalin and naphthaleise are extracted by ether, and the residue is

heated with such a quantity of alcohol, that on cooling about half

remains dissolved. This solution yields by spontaneous evaporation,

long rhombic laminsD of ternitronaphthalin a, mixed with needles,
which are separated by shaking up the whole and pouring off the sus-

pended crystals. By repeatedly recrystallising the laminsD from boiling
alcohol and picking out the needles, ternitronaphthalin a is obtained in

a state of purity. (Laurent.)

Properties. Pale yellow, inodorous. Crystallises from boiling alcohol

on cooling in long rhombic tablets, which are generally very irregular
and indented like a saw., If it be heated to 100 with ether in a sealed

tube, six-sided prisms are obtained, derived from a rhombus of 50 and
]30. Melts at 210, and solidifies in a fibrous mass on cooling. Heated
on a glass plate in the air, it volatilises undecomposed ; but if it be heated
in a tube, it takes fire, gives off a brown smoke, and leaves a residue of

charcoal.

20 C
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nitronaphthalesic acid is obtained. This acid resembles nitronaphthalesic

(p. 87) and nitronaphthale'isic acids, and decomposes with deflagration on

heating in a close vessel. Its compounds with the alkalis are brown,

uncrystallisable. Nitronaphthalesic acid contains more carbon than

ternitronaphthalin (
?

), (Laurent). 4. It dissolves slowly and with

difficulty in a saturated alcoholic solution of ammonia, forming a rose-

coloured liquid, which, if saturated with sulphuretted hydrogen, turns

yellowish and reddish brown, and then dissolves a considerable quantity
more of the excess of ternitronaphthalin. The solution turns green
when heated but does not deposit sulphur. If the liquid be distilled

almost to dryness, and the residue treated with boiling water, it yields a
carmine-red solution, which on cooling deposits a reddish-brown powder,
not possessing basic properties. (Zinin, J.pr. Chem. 33, 34.)

Combinations. 1. Dissolves very sparingly in boiling alcohol.

2. It dissolves in nitric acid, and oil of vitriol without decomposition, if

they be not too strongly heated. (Laurent.)

Modification /3. (Ninaplitise GL, Nitronaphtale, Laurent). All the
residues from the previously described modification are mixed together
and boiled with nitric acid for five or six days. On cooling, beautiful

needles are obtained, which are washed on a funnel (without paper) first

with nitric acid, and then with water and with alcohol. If the crystals be

immediately washed with water, a resin is precipitated, which mixes with the ternitro-

naphthalin. The crystals when dry must be washed with ether, to remove traces of
this resin. (Laurent.)

Properties. Colourless when freshly crystallised, becomes slightly

yellow and dull after washing with water and drying. It closely resembles

terchloronaphthalin a, but has a different crystalline form. Heated in a
sealed tube to 100 with ether, it crystallises on cooling in brilliant,

yellow, exceedingly small, oblique rhombic prisms : Fig. 93, with faces

t.u:u = 50; i : t behind = 126 ; t:u = l24; i:t=lW; i:u =
98 15'; f:u = 104 30'. Although the crystals of a and /3 have one

angle in common, yet they cannot be confounded with one another.

(Laurent.) Melts at 215; O'l gramme melted on a glass plate, remains

transparent on solidifying, and then crystallises suddenly when it is again
heated below its melting point, or when gently stirred with a pointed
instrument. Heated on platinum -foil, it appears to volatilise undecom-

posed; but when heated in closed vessels, it suddenly decomposes with
emission of light.

20 C
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and evolves sulphurous acid. 2. It takes fire when heated with hydrate

of baryta in a closed vessel. 3. Boiling alcoholic potash first turns it

orange-red, then brown, and decomposes it; the brown solution gives

with acids a brown precipitate resembling nitronaphthalisic acid.

(Laurent.) 4. Boiling nitric acid decomposes it in a similar manner.

(Laurent.)
Of all the nitro-corapounds of naphthalin, it is the most insoluble in

alcohol and in ether.

Modification 7. Marignac's ternitronaphthalin. The insoluble resi-

due which remains when binitronaphthaliri is prepared by boiling

naphthalin for a long time with nitric acid (p. 87, 3), is impure ternitro-

naphthalin 7. To purify it, it is again washed with water, finely

pulverised, and treated with cold ether; which thereby acquires a yellow
colour and yields a viscid resin on evaporation. (Marignac.)

Properties. Slightly yellow ;
it is deposited from boiling alcohol as

a crystalline powder. Melts a little above 100. When carefully heated

it volatilises without residue, but often decomposes, very rapidly, with

slight explosion and reddish flame, leaving a large residue of carbon.

Marignac.

20 C
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heated on platinum-foil, emitting red sparks. It is not acted upon by
concentrated hydrochloric acid, or by diluted nitric and sulphuric acids,

but is decomposed by oil of vitriol with evolution of sulphurous acid.

It dissolves in concentrated nitric acid, nitrous acid being set free; the

yellow solution gives with water a pulverulent precipitate insoluble in

water, soluble in ether.

Almost insoluble in water and in alcohol, to which it nevertheless

imparts a yellow colour. Quite insoluble in ether.

The dry brown substance also dissolves readily in caustic alkalis and

their carbonates, forming brown solutions, without expelling carbonic

acid from the carbonates. The solutions yield viscid masses by slow

evaporation. When the ammoniacal solution is boiled, it gradually parts
with its ammonia and deposits the brown substance. Salts of silver, lead,

'baryta, and lime precipitate the brown substance from its solutions in

combination with small quantities of the salt employed, or of the corre-

sponding metallic oxide; the precipitates have, however, no definite

composition, and appear to decompose by prolonged washing. The
brown body is precipitated by acids from its solution in alkalis.

(Marignac.)

Combinations. 1. Ternitronaphthalin 7 is insoluble in cold water,
and only so far soluble in boiling water, that the liquid becomes turbid

on cooling.
2. Dissolves slightly in nitric acid, and is precipitated therefrom by

water.

3. Dissolves sparingly in boiling alcohol. 4. It is almost insoluble

in ether; eveu in boiling ether.

Appendix to Ternitronaphthalin.

Nitronaphthaleise (Laurent).

C20H6 - 5N 2 -6 10 = C20X2<5H5 -5
.

LAURENT. Rev. scient. G, 88; 13, 70.

Ninaphtine. (Laurent.)

Formation and Preparation. The nitric acid mother-liquid which
remains in the preparation of binitronaphthalin (p. 86, 2) still contains a

large quantity of that substance in solution; this solution is boiled for several
hours in a retort, whereupon, while the whole is still warm, an oily mixture
of binitro- and ternitro-naphthalin (both of which are scarcely soluble in

ether), and nitronaphthaleise (rather soluble in ether) is deposited at the
bottom of the vessel. The oil solidifies in a yellow waxy mass; which
is washed with alcohol and boiled with ether; whereupon the solution

by spontaneous evaporation yields crystals of nitronaphthaleise mixed
with a little binitronaphthalin. The mother-liquid still contains some
nitronaphthaleise and an oil. The crystals are treated with warm but
not boiling ether, the solution is evaporated, and the residue completely
purified by repeated recrystallisation from alcohol.

Properties. Pale yellow. Crystallises from alcohol or from ether in
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small feathery needles. Melts in boiling alcohol (hence it cannot be a mixture
of bi- and ter- nitronaphthalin, both of which melt near 200), and on cooling
solidifies in an opaque radiated mass. Distils partly undecomposed,
but decomposes suddenly after a few moments with evolution of light.

20 C
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Azo-nucleus C20NH 7
.

Naphthylamine.
= C20NH7

,H
2
.

ZININ. (1842.) J. pr. Chem. 27, 140; Ann. Pharm. 44, 283; Bert.

Jahresb. 23, 545. Petersb. Acad. Bull. 10, 346
;
abstr. Ann. Pharm.

84, 346; Chem. Gaz. 1852, 441; J. pr. Chem. 57, 173; Pharm.
Centr. 1852, 689 ; Liebig & Kopp's Jahresb. 1852, 627.
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1850; Ann. Pharm. 78, 31
;
N. Ann. Chim. Phys. 31, 217 ; abstr.

Pharm. Centr. 1851, 380 ; Compt. rend. 31, 488; J. pr. Chem. 52, 56;

Liebig & Kopp's Jahresb. 1850, 500.

BECHAMP. N. Ann. Chim. Phys. 42, 186; abstr. Ann. Pharm. 92, 401;

Compt. rend. 39, 26 ; J. pr. Chem. 62, 469.

DELBOS. N. Ann. Chim. Phys. 21, 68 ; Compt. rend, 24, 1091 ; N. J.

Pharm. 12, 237; Ann. Pharm. 64, 370; J. pr. Chem. 42, 244;
Pharm. Centr. 1847, 637 ; Liebig & Kopp's Jahresb. 1847-8, 610.

W. H. PERKIN. Chem. Soc. Qu. J. 9, 8 ; Chem. Gaz. 1856, 119;
N. Phil. Mag. J. 12, 226 ;

Instit. 1856, 300 and 406 ; J. pr. Chem.

68, 152 and 441 ; Chem. Centr. 1856, 394 ; Liebig & Kopp's Jahresb.

1856, 538.

H. SCHIFF. Prelim, notice : Ann. Pharm. 101, 90; J. pr. Chem. 71, 108;
more detailed : Inaugural dissertation, Gottingen, 1857 ; abstr. Ann.
Pharm. 101, 299; J. pr. Chem. 70, 264; N. Ann. Chim. Phys. 52,

112; Chem. Gaz. 1857, 211; Chem. Centr. 1857, 166 and 362; Liebig
& Kopp's Jahresb, 1 857, 389.

A. W. HOPMANN. Compt. rend. 47, 425 ; N. Ann. Chim. Phys. 54, 204.

SCHUTZENBERGER & WiLLM. Compt. rend. 47, 82 ; J. pr. Chem. 75,

117; Chem. Centr. 1858, 654; Chim. p. 1, 38.

Naphthalidam (Zinin) ; Naphthalidine (Piria).

Formation. First prepared by Ziiiin in 1842, by treating nitronaph-
thalin with sulphuretted hydrogen, or with sulphuretted hydrogen and
ammonia aided by a gentle heat :

C20XH7 + 6HS = C20NIF,H2 + 4 HO + 6 S.

2. A thionaphthamate is decomposed by an acid, and the thionaph-
thamic acid thereby liberated is resolved by water into sulphuric acid

and naphthylamirie :

C20NH 9,2SO3 + HO = C2 NH9,HO,SO3 + HO,SO3
;

the same reaction is produced when a thionaphthamate is distilled with

excess of hydrate of lime. (Piria.) 3. Nitronaphthalin is warmed with

excess of ferrous acetate :

C2XH7 + 12FeO + 2 HO = 6 Fe2O3 + C^NH^H2
;

or with iron filings and acetic acid (Bechamp); in the last case, phtha-

lamine, C 16H4N0 4
,
is simultaneously formed, (Schiitzenberger & Willm).

4. Nitronaphthalin is heated with bisulphide of carbon in a sealed

tube to 160, whereby sulphur is separated. (Schlagdeuhauffen, N. J.

Pharm. 34, 175.)
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Preparation 1. One pt. of nitronaphthalin is dissolved in 10 pts.

strong alcohol, the solution saturated with ammonia, whereupon a little

niironaphthalin may remain undissolved, and then saturated with sul-

phuretted hydrogen, till the whole is dissolved and the solution acquires
a dirty dark-green colour. The liquid is then allowed to stand for a day,

whereupon sulphur crystallises out, the odour of sulphuretted hydrogen
ceases, an odour of ammonia becomes perceptible, and the solution now
contains hydrosulphate of naphthylamine which decomposes on distilla-

tion. A portion of the alcohol is distilled off, whereupon a large

quantity of sulphur is deposited, which causes violent bumping, so that

the distillation cannot be continued unless the liquid be decanted from
the sulphur; the distillation is now continued till bumping again occurs ;

and the liquid is again decanted and distilled till the portion remaining in

the retort separates into two strata, the lower of which is impure naph-
thylamine, the upper a solution of naphthylamine in weak alcohol. Or

sulphuretted hydrogen alone is passed into the warm alcoholic solution of

nitronaphthalin; and after a time, the pale yellow solution is poured off

from the precipitate which has been formed, and submitted to distillation,

whereupon a thick dirty green oil is deposited (solidifying in crystals on

cooling), and the liquid on standing deposits fine needles of naphthylamine.
To purify the product, either of the following methods may be

adopted : a. the impure base is distilled., the fluid yellowish distillate

then solidifying in a white crystalline mass. Or, b. sulphuric acid is

added to the alcoholic liquid, whereby sulphuretted hydrogen is evolved
and sulphur and sulphate of ammonia are precipitated, and on the addi-

tion of more sulphuric acid, the whole mass solidifies in a paste of

sulphate of naphthylamine. This is purified by one or two recrystall isa-

tions from alcohol, dissolved in water and supersaturated with ammonia,

whereupon the liquid becomes transiently turbid, and after a few minutes

is completely filled with crystals of naphthylamine. (Zinin.)
2. A thionaphthamate, or better still, hydrochlorate of naphthylamine

prepared therefrom (p. 99), is distilled with excess of slaked lime.

(Piria.)
3. 20 grammes of nitronaphthalin are warmed for | hour on a water-

bath with tolerably concentrated ferrous acetate containing 40 grammes
of iron, in a flask provided with a drawn out tube. The flask is then
filled with boiling water, and after the liquid has become clear, it is

decanted; if it deposits needles, these are collected, and only the liquid
is poured away. After the residue has been several times treated with

boiling water, it is collected on a filter and exhausted with alcohol of 86;
the alcoholic solution is distilled as rapidly as possible ;

and the residue

is treated with sulphuric acid, whereupon, if the liquid be sufficiently

concentrated, the whole solidifies in a crystalline mass of sulphate of

naphthylamine. This is purified by recrystallisation from boiling alcohol

or better, from boiling water, (since in contact with alcohol the red mass is formed

with peculiar facility,) and its hot aqueous solution is decomposed by
ammonia (Bechamp). 4. A mixture of 1 pt. nitronaphthalin (which
for this purpose need not be recrystallised from alcohol, but only freed

from nitric acid by washing with water: Schi/} with 1^ pt. iron filings in

sufficient common acetic acid to cover the whole, is gently warmed in

a retort capable of containing ten times as much substance, till the nitro-

naphthalin is melted. It is then taken off the fire, lest the mass should

go over. When the violence of the reaction has abated, it is distilled

on a sand-bath, the retort being surrounded with sand up to the neck,
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whereupon first the acetic acid, and afterwards at about 300, the naph-
thylamine passes over and collects under the acetic acid as a yellow

liquid, which is purified either by fractional distillation, or as described

in method 3. (Bechamp.) Considerable quantities of naphthylamine
are thus obtained, but impure; it is therefore dissolved in hydrochloric
acid, and the filtrate is evaporated to dryness and distilled with hydrate
of lime, whereupon the base passes over perfectly colourless and almost

pure. (Perkin.) 5. The operation is conducted as in 4, and after the

reaction is terminated, the excess of acetic acid (which always contains

a little naphthylamine in solution) is distilled off; the residue when
cooled is mixed with rather concentrated potash-solution, and allowed to

stand for an hour, in order that the mass may become thoroughly
saturated with potash; and the bulb, of the retort is then completely
surrounded with ignited charcoal, whereupon the naphthylamine begins
to pass over at 300. It is advantageous to place some acetic acid in the

receiver, in order that the vapours may be immediately absorbed. As
soon as the distillation is over, the contents of the receiver, which always
contains a small quantity of undecomposed nitronaphthalin, are repeatedly
boiled with dilute acetic acid, and the naphthylamine is precipitated
from the filtrate by potash. White flakes are obtained which impart a

turbid, milky appearance to the liquid, and after standing for several

hours unite in long needles. (Schiff.)

Purification. Naphthylamine obtained by method 4, (as well as that
obtained by method 5, according to Carius), contains an admixture of

phthalamine. To purify it, the crude product obtained in the first dis-

tillation is treated with sulphuric acid, and the more insoluble sulphate
of naphthylamine is separated from the more soluble sulphate of phtha-
lamine by crystallisation from water. (Schutzenberger & Willm.)

Properties. Precipitated from the sulphate by ammonia, it forms

fine, white, silky needles, pressed flat together; or when precipitated
from the acetate by potash, white flakes, uniting in long needles after

they have stood for several hours in the liquid. (SchifF.) Melts at 50,
and boils at about 300, distilling without decomposition, as a pale-

yellow, clear liquid, a single drop of which often remains fluid for some
time on a watch-glass, but solidifies suddenly when touched. When the

liquid is cooled to 0, it solidifies in a yellowish white crystalline mass.

(Zinin.) Carefully and gradually heated, it sublimes in long silky
needles (SchifT), and when kept long in a closed vessel between 20 and
30, in long, narrow, very thin, flexible and transparent laminae. (Zinin.)
It has a peculiar, strong, disagreeable odour, and a strong, pungent, bitter

taste; it has not an alkaline reaction. (Zinin.)
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yellow, and afterwards brown (Schiff); probably absorbing oxygen at the

same time (Zinin). It becomes more rapidly coloured in the liquid form,
and hence more especially after distillation, if it be not cooled to and

Preserved

in hermetically sealed vessels. (Zinin.) Sublimed naphthy-
imine becomes coloured only by prolonged exposure to the air and

sun, and if protected from both, may be preserved unchanged for

years. (Schiff.) 3. It is not attacked by chlorine in the cold, but in

the melted state it is violently attacked, being thereby converted into a

resinous substance, while another portion forms hydrocblorate of naph-

thylamine with the hydrochloric acid produced, and sublimes in the

upper part of the vessel. When the aqueous solution of hydrochlorate
of naphthylamine is submitted to the action of chlorine, it assumes a

violet colour and deposits a brown resin. No chloride of ammonium is

formed in this reaction ; but from the solution, which has become strongly

acid, a new substance crystallises by spontaneous evaporation in long,

transparent, golden-yellow needles. (Zinin.)
4. Naphthylamine, or one of its salts, gives with aqueous/erric chloride,

nitrate of silver, chloride of gold, and in general with all oxidising agents,
a beautiful, azure-blue precipitate of naphthameine, which rapidly turns

purple (Piria); the same reaction is produced by nitrous acid (Ganahl),
as well as by, platinic chloride, mercuric chloride, chloride of zinc, bi-

chloride of tin, and by chromic acid. (Schiff.) The blue precipitate is not

formed, as Piria concluded, from naphthylamine by loss of hydrogen
and the elements of ammonia, but consists of oxynaphthylamine,
C 20H 9N02

(Schiff). The colour acquired by naphthylamine and its salts-

by exposure to the air is probably due to the formation of the same
substance. (Piria, Schiff.) 5. Naphthylamine, as well as its salts, is

converted by nitric acid, especially if it contain nitrous acid, into a brown

powder, which is almost insoluble in water, but readily soluble in alcohol,

forming a red or violet liquid. It is deposited on evaporation unchanged,
and sometimes together with crystals resembling murexid. (Zinin.)

(Hence it is probably nitrosonaphthylin ; Carius.) 6. Naphthylamine or one of

its salts is converted by nitrous acid or by nitrite of potash, into nitroso-

naphthylin, C20H 8N2 2
(Church & Perkin), with evolution of nitrogen

gas (Schiitzenberger & Willrn); according to Schiitzenberger & Willm

(Gompt. rend. 46, 894; J. pr. Chem. 74, 75), it is converted into a brown

porous mass which is resolved by alcohol or ether, into nitrosonaphthylin,
which dissolves, and an insoluble non-azotised substance, naphthulmin,
C20H 6 4

(Comp. p. 26.) Naphthylamine suspended in water and treated

with nitrous acid, yields at first naphthamei'ne, with evolution of gas, and

if the action be prolonged, a resin and an acid which dissolves in alcohol

with lemon-yellow colour, C 18H 6N 2 8
(xiii, 352) (Ganahl & Chiozza,

Ann. Pharm. 99, 240; J. pr. Chem. 70, 125).

7. When naphthylamine is added by small portions to a mixture of

nitric and sulphuric acids, a violent reaction sets in and the whole

acquires a dark green colour. Water precipitates from the solution

yellowish-red flakes, insoluble in water and hydrochloric acid, soluble

with red colour in alcohol, sulphuric acid, nitric acid, and potash,
and precipitated from the potash solution by neutralisation and from

the other solutions by water; they are probably nitronaphthylamine,
C20NXH 6

,H
2

. From this solution iron and acetic acid precipitate brown

flakes of a base resembling in reactions and insolubility Ziniu's seini-

naphthylamine C20
JN

2H 10
. (Schiff.)

8. is aphthylamine heated on a water-bath with oxychloride of phos-

i
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phorus, yields ternaphthylphosphamide and hydrochlorate of naphthyl-
amine.

PO2C13 + 6C20NH9 = N3
(PO

2
)(C

20
H")

3H3 + 3C20NH9
,HCI. (Schiff.)

9. When a solution of iiaphthylamine is anhydrous ether is saturated

with gaseous cyanic acid, and allowed to evaporate spontaneously, it

yields brilliant yellow laminae of naphthyl-urea, C 22H 10N'-02
. This urea

is not formed from sulphate of naphthylamine and cyanate of potash, but

these substances decompose by prolonged digestion of the concentrated

solutions and evaporation in the water-bath, giving rise to naphthyJamine,

sulphate of potash, and common urea:

S2
^C

2 NH 10)HO8 + KO,CyO + 2 HO = C2H4N2O2 + C^NH 9 + 2 KO,SO3

+ 2 CO2
. (Schiff.)

this should perhaps be :

S2
(C

20NH 10
)
2O8 + 2KO,CyO + 2 HO = C2H4N2O2 + 2C20NIP +

2KO,SO3 + 2 CO2
. (Carius.)

When an ethereal solution of naphthylamine is saturated with gaseous

cyanic acid, no naphthyl-urea is formed under certain circumstances,

(probably when ether containing water is employed), but a red solution,

yielding on evaporation a purple syrupy mass, which is turned violet by
acids, and red again by alkalis. Paper saturated with the alcoholic

solution gives the opposite reactions to litmus paper; like that formerly
prepared by Sacc with tincture of madder. These colour-reactions are

perhaps connected with the relation of the naphthalin-compounds to the

colouring matters of madder. (Schiff.)
10. Alcoholic solution of naphthylamine combines with oil of mustard,

forming allyl-naphthyl-sulphocarbamide, C28H 14N 2S2
. (Zinin.) 11. A

mixture of naphthylamine and sulphocyanide of phenyl becomes almost

immediately solid, phenyl-naphthyl-sulphocarbainide being formed.

(A. W. Hofmann.) 12. An alcoholic solution of naphthylamine yields
with bisulphide of carbon, sulphocarbonaphthalide and sulphuretted

hydrogen, (Laurent, N. Ann. Chim. Phys. 22, 104; Delbos); and the

same reaction ensues when naphthylamine is heated for several hours
with bisulphide of carbon in a sealed tube. (Schiff.)

2C2 NH9 + 2CS2 = C42N2HiS2 + 2 HS.

When the vapours of naphthylamine and bisulphide of carbon are

passed through a red-hot porcelain tube, much shining charcoal is

deposited; and hydrosulphocyanic and hydrosulphuric acids are formed;
probably naphtho-sulphocyanic acid, C20CyH7,S

2
, together with sulphuretted hydrogen,

is first formed, and is then resolved in carbon and hydrosulphocyanic acid. (Schlag-
denhaufen, N. J. Pharm. 34, 175.)

13. Naphthylamine behaves with chloride of cyanogen like aniline,

(Cahours & Cloez, Compt. rend. 38, 354; Ann. Pharm. 90, 91.) If

chloride of cyanogen be passed through naphthylamine in the fused

state, as in the preparation of melaniline by A. W. Hofmann's method,
(xi, 351) heat is developed and a substance is produced which on cool-

ing becomes a black resinous mass, and consists chiefly of hydrochlorate
of menaphthylamiue. (W. H. Perkin.)

2C2 H9N + C2NC1

14. When naphthylamine is heated with bromide of ethyl for several
hours at a temperature between 40 and 50, so that the vapour formed

VOL. xiv. H
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condenses and flows back into the flask, a reddish-brown mass is pro-

duced, containing hydrobromate of ethyl-naphthylamine together with

excess of bromide of ethyl ;
the same reaction takes place at the common

temperature in about 1 4 days :

C2 NH9 + C4H3Br = C^H^HBr. (Schiff.)

15. Naphthylamine and iodide of ethyl form hydriodate of ethyl-naph-

thylamine. 16. With iodide of methyl, a sticky mass is formed, which

cannot be crystallised from either alcohol, water, or ether. (Schiff.)

17. Naphthylamine and aniline do not react upon one another either by
distillation or by heating the mixture in a sealed tube in an oil-bath.

(Schiff.)

Combinations. 1. Almost insoluble in water. (Zinin.) 2. Appears
to combine with iodine. (Zinin.)

Naphthylamine is a strong base, and combines with all oxyacids

and hydracids, forming salts, from all of which it is separated by
ammonia. The salts of the hydracids are anhydrous, those of the oxy-
acids contain 1 At. water, which cannot be expelled without destroying the

salt. (Zinin.) The salts of naphthylamine are white, and for the most

part crystalline. (Zinin.) They turn violet on exposure to air and light

(Zinin); they turn yellow, afterwards red, and then brown, (Schiff)

probably absorbing oxygen (Zinin), and in consequence of the formation

of oxynaphthylamine. (Piria, Schiff.) Their solutions give with ferric

chloride, nitrate of silver, chloride of gold,, and generally with all

oxidising agents, a beautiful azure- blue precipitate, rapidly acquiring
a purple colour (comp. p. 96): naphthamem, according to Piria; oxynaph-

thylamine, C20H 9N02
, according to Schiff; and with chromic acid, a

green, blue, or black coloration, according to the concentration of the

liquid. (A. W. Hofmann.) They impart a yellow colour to pine-wood,
like aniline, only the colour is more intense. (A. W. Hofmann.)

Phosphate of Naphthylamine. a. Ordinary. Even weak solutions of

naphthylamine solidify in a mass of acicular crystals with an aqueous
solution of unignited phosphoric acid. These crystals are readily soluble

in boiling alcohol and in water ; the salt crystallises unchanged from the

alcoholic solution, but is deposited from the aqueous solution as a mass of

white, silvery scales. It turns red in the air more rapidly than the

sulphate. (Zinin.)

b. Metaphosphale. An alcoholic solution of naphthylamine gives with

alcoholic metaphosphoric acid, a white pulverulent precipitate, which is

but very slightly soluble in water arid in alcohol. (Zinin.)

Sulphate of Naphthylamine. Naphthylamine dissolves in gently
heated oil of vitriol, forming a clear liquid, which yields no crystals
even at 0, but when diluted with water, deposits a large quantity of

scaly crystals, so that the liquid becomes solid. The same crystals are

obtained by cooling a solution of naphthylamine in dilute sulphuric acid.

(Zinin.) If sulphuric acid be added to a solution of thionaphthamate of

potash, soda, or ammonia, and the liquid warmed, a crystalline pulp is

formed before the liquid begins to boil, provided it is sufficiently con-

centrated ;
on continuing the application of heat, the crystals dissolve, and

on cooling, silvery laminae are deposited, which may be purified by
repeated recrystallisation from water or from alcohol (comp. p. 93.)
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(Piria). White, silvery laminae, possessing in a great degree the odour
and taste of the free base. Reddens litmus. When dry, it does not

suffer any change in the air; when moist, or in solution, it turns red like

the base. The solution stains the skin first red and then dark brown.

(Zinin.) At the temperature of boiling water, it effloresces to a light,

mealy, dull powder. Heated in a retort, it melts, decomposes with
evolution of sulphurous acid, and leaves a porous, shining charcoal, while

part of the base distils over with the water. (Zinin.) It is difficultly
soluble in cold water and alcohol; slowly, but rather abundantly soluble

in boiling alcohol, so that the saturated boiling solution solidifies com-

pletely on cooling. (Zinin.) It is less soluble in water than sulphate of
phthalamine, and can therefore be separated from this substance by
crystallisation. (Schlitzenberger & Willm.)

20 C
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warmed, till the precipitate redissolves. The sulphuric acid is now
precipitated by excess of chloride of barium and the liquid filtered hot;
on cooling, hydrochlorate of naphthylamine crystallises out. The

mother-liquid yields, on addition of hydrochloric acid, more of the salt,

which becomes less soluble therein the more hydrochloric acid is added.

(Piria.) Crystallises from alcohol in brilliant scales resembling the

sulphate; from water in asbestos-like needles. (Zinin.) Sublimes
almost without decomposition (Zinin, Piria); at 200, in a light, woolly
mass, consisting of fine needles (Ziuin) ;

in snowy crystalline flakes

(Piria). The sublimed salt is permanent in the air; if moist or in solu-

tion, it is rapidly decomposed in the air (Zinin, Piria); it then becomes
red more quickly than the sulphate (Ziniu), and can no longer be

purified by crystallisation from alcohol or from water. (Piria.) Rather
soluble in water, more soluble in alcohol and in ether. (Zinin.)

20 C . .
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the acid salt, only that it yields more free naphthylamine and more
oxanaphthalide (Zinin.)

44 C
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acid upon naphthylamine suspended in water, nitrogen gas being evolved.

(Ganahl, Ann. Pharm. 99,240.) The violet colour acquired by naph-

thylarnine and its salts, as well as by the thionaphthamates, on exposure
to the air, is probably owing to the formation of oxynaphthylaniine.
(Piria, Schiff.)

Preparation. Hydrochlorate of naphthylamine is dissolved in alcohol,
the solution diluted with water, but not sufficiently to cause turbidity,
and while the whole is continuously stirred, aqueous ferric chloride is

added, drop by drop, until a slight excess is present. The whole is

allowed to stand for an hour with repeated stirring, and the precipitate
is then collected, and first washed with water, till the wash-waters cease

to become turbid with nitrate of silver, afterwards with alcohol, and then
dried in vacuo. (Piria.) Schiff adopts the same method, or he precipi-
tates sulphate or acetate of naphthylamine with aqueous chromic acid.

Properties. Light, amorphous, dark purple powder (closely re-

sembling Robiquet's orcein, xii, 358.) (Piria.) When moist, it has a

peculiar odour, resembling that of iodine, especially if heated. It cannot
be crystallised. (Schiff.)

Schiff.

20 C
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Lepidine.

C20NH9 = C20NH7
,H

3
.

GR. WILLIAMS. Edirib. Roy. Soc. Trans. 21, 2nd pt.; Chem. Gaz. 1855,

301 and 325
;
J. pr. Chem. 66, 334 ;

abstr. N. Ann. Chim. Phijs. 44,

491. Further, Edinb. Roy. Soc. Trans. 21, 377; Chem. Gaz. 3rd pt.,

1856, 261 and 283; abstr. J. pr. Chem. 69, 355 ; Chem. Cenlr. 1856,

817 ; Liebig & Kopp's Jahresb. 1856, 532.

Isolated by Williams, after Gerhardt had already conjectured its presence in

chinoline. (Comp. xiii, 243.)

Formation. 1. By submitting cinchonine to dry distillation. 2. In

the dry distillation of coal, passing over in the coal-tar oil. In either

case accompanied by many other bases.

Preparation. 1. From cinchonine. The operation is conducted as

described, xiii, 244, and the portion passing over above 270 (between
266 and 271 J. pr. Chem. 69, 363) is purified by repeated rectifica-

tion. 2. From coal-tar oil. The portions passing over between
250 and 267 C. in the fractional distillation of the bases as

described (xiii, 244), are collected apart. The portions which pass over

afterwards, i.e. at 274, contain cryptidine, C
23NHn

.

Properties. Oil resembling chinoline. That obtained from cin-

chonine boils between 266 and 271, that from coal-tar oil between 252
and 257, and has asp. gr. of T072 at 15. Both products have the

same odour. The vapour density of the first = 5' 14, of the second =5 '15,

at 1 5 above the boiling point, but the last was slightly decomposed.

from Cinchonine. Gr. Williams.

20 C 120 .... 83-91 83-29
N 14 .... 9-80 10-15

9 H 9 .... 6-29 6-57

C20NH9 143 .... 100-00 100-01

Vols. Vapour density.

C-vapour 20 8-3200

N-gas 1 0-9706

H-gas 9 0-6237

Lepidine vapour 2 9'9143
1 4-9571

According to Williams, lepidine obtained by method 1 is probably only isomeric,
and not identical with that obtained by method 2, which is rendered probable by the
difference in boiling point (and the different behaviours of their salts).

Isomeric with methyl-chinoline (xiii, 252), and with naphthylamine.

Decompositions. 1. Lepidine 1 is slightly decomposed by boiling,

yielding traces of pyrrhol and carbonate of ammonia. 3. The iodides

of methyl, ethyl, and amyl, convert it into methyl-, ethyl-, and amyl-
lepidine.
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Combinations. Lepidine 1 forms salts, which are crystallisable,
but crystallise with difficulty. When bases of lower boiling point are

present, the same holds good with lepidine. 2. The salts obtained from
the latter smell of naphthaliu.

Hydroclilorate of Lepidine.
which do not rnelt at 100.

CNH 9
,HC1. Small colourless needles,

Nitrate of Lepidine. When lepidine which has passed over between
260 and 266 is dissolved in moderately dilute nitric acid, it forms a pale
red solution, yielding on evaporation a brownish red deliquescent mass.

When this has been purified by repeated pressure and crystallisation
from alcohol, it forms hard prisms (yellow, if impure) which are per-
manent in the air, and do not melt at 100 Lepidine obtained from

cinchonine, and that from coal-tar oil, behave in the same way with

hydrochloric acid.

20 C .
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Azo-nitroso-nucleus C20
N(N0

2
)H

6
?

Nitrosonaphthylin.

C20H 8N2 2 = C20N(N0 2

)H
6

,H
2
.

A. H. CHURCH & W. H. PERKTN. Chem. Soc. Qu. J. 9, 1 ; J. pr.
Ch&ni. 68, 248 ; Chem. Gaz. 1856, 139 ; Instit. 1856, 299 j Liebig &
Eopp's Jahresb. 1856, 607.

Formation. 1. Formed by reducing binitronaphthalin with nascent

hydrogen :

C2oH6N2O3 + 8H = C^H^O2 + 6 HO.

2. By the action of nitrous acid in naphthylamine :

C2QNH9 + NO3 = C20H3N2O2 + HO;

or of nitrite of potash on hydrochlorate of naphthylamine :

C2NH9
,HC1 + KO,NO3 = C20H8N2O2 + 2 HO + KC1. (Church & Perkin.)

In this reaction a large quantity of nitrogen is evolved, and a brown

porous mass is formed, which is a mixture of nitrosonaphthylin and

naphtlmlmin (p. 26). (Schatzenberger & Willm, Compt. rend. 46,894,
J. pr. Chem. 74,75.) It is also probably formed by the action of nascent

hydrogen on nitronaphthylamine. (Church <fc Perkin.)

Preparation. Nitrite of potash added to hydrochlorate of naphthy-
lamine, yields a precipitate of almost pure nitrosonaphthylin. If

the precipitate be washed with water, dried, and extracted with alcohol,
and the solution slowly evaporated, the nitrosonaphthylin gradually
crystallises out in small needles.

Properties. Small, very dark crystals having a green metallic lustre,
like murexid

;
when precipitated from its alcoholic solution by water, it is

scarlet. Melts and sublimes partly, without decomposition. It imparts
to alcohol an intense red colour, which is changed to a magnificent violet

by acids : alkalis restore the original colour. Cotton wool, linen, paper,
&c., may be dyed permanently orange by being dipped into the alcoholic

solution of nitrosonaphthylin. When fabrics thus dyed are dipped in

acids, they acquire an intense purple-blue colour, rapidly changing to

orange in a stream of water.

20 C
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)H

6
.

Decompositions. 1. When nitrosonaphthylin is strongly heated, part
of it sublimes undecomposed ;

afterwards white vapours are evolved, and
charcoal is left behind. 2. The alcoholic solution appears to decompose

gradually ; the amount of carbon in the substance thus altered is raised

to 75 p. c. 3. Nitrosonaphthylin is destroyed by strong nitric acid.

4. Its colour is not affected by alkalis, but is destroyed by the prolonged
action of nascent hydrogen.

Combinations. Insoluble in water and in dilute acids. Dissolves in

fuming sulphuric acid with purple-blue colour. Dissolves in alcohol with

intense red colour, and is precipitated from the solution by water.

Soluble in ether.

Ninaphthylamine.

C20H8N 2 3 = C20

N(N0
2

)H
6

,H
2

?

CH. S. WOOD. Chem. Gaz. 1859, 218 ; abstr. Chem. Centr. 1859, 836.

Ninaphthalidin.

Formation. By reducing a weak ammoniacal solution of binitro-

naphthalin with sulphuretted hydrogen :

C20X2H6 + 8HS = C20H8N2O2 + 6 HO + 8 S.

Preparation. Sulphuretted hydrogen is passed through an alcoholic

and feebly ammoniacal, boiling solution of binitronaphthalin for about

three hours, whereupon the greater part of the alcohol distils off ; the

residue is then supersaturated with dilute sulphuric acid, heated to

boiling, and filtered. On cooling, yellowish brown sulphate of ninaph-

thylamine crystallises out, from the solution of which the base is precipi-
tated by ammonia.

Properties. Beautiful carmine-red needles. It is slightly decompose
at 100. It is a base, and differs totally in properties from the isomeric

compound nitrosonaphthylin (p. 105).

Sulphate of Ninaphthylamine. C20H8N2 2
,S0

3
,HO. White scales ;

decomposed by recrystallisation from its aqueous solution.

Hydrochlorate of Ninaphthylamine. C20H 8N2 2
,HCL Acicular

crystals.

Chloroplatinate of Ninaphthylamine. C20H8N 2 2
,HC1+ PtCl2

is preci-

pitated in yellowish-brown, rather soluble crystals when platinic chloride

is added to a solution of the base in ether- -alcohol.
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Amidazo-nudeus C20NAdH6
.

Seminaphthylamine.
io __ c 20NAdH6

;
H2

.

ZININ. (1844.) J. pr. Chem. 33, 29 ; Ann. Pharm. 52, 362; J. pr.

Chem. 57, 177 j Ann. Pharm. 85, 329.

Azonaphthylamine, Seminaphthalidine.

Formation. By treatiEg binitronaphthalm with sulphuretted hydro-

gen and ammonia. (Zinin.)

Preparation. Binitronaphthalin is dissolved in a saturated alcoholic

solution of ammonia, and sulphuretted hydrogen is passed through the

dark carmine-red solution, till, on complete saturation, it has become

greenish -brownish yellow. The liquid is then boiled in a retort, where-

upon a large quantity of pulverulent sulphur is deposited ; hence in the

distillation proper precautions must be taken, as in the case of naphthy-
lamiiie (p. 94, 1.). When no more sulphur is deposited from the residue

in the retort, water is added; and the whole is boiled, filtered boiling, and
left to cool, whereupon a quantity of copper-red needles crystallise out.

A dark brown, resinous mass, becoming viscid by heat, then remains in the

retort, which is several times boiled out with water, as long as the solu-

tion continues to deposit crystals on cooling. The crystals are dissolved

in hot water, and the filtered solution is left to cool in a well corked

flask, whereupon crystals are obtained having an almost metallic lustre,

and yellow colour, with copper-red iridescence j by repeated crystallisa-
tion from alcohol and water alternately, they may be obtained colourless.

The red coloration is due to a resin which is more soluble in alcohol than
the base, crystallises from water in fine, dull needles, melts to a red

liquid when heated, and distils with partial decomposition, without ex-

plosion, (Zinin.)

Properties. Crystallises from alcohol in long and very brilliant

needles. It is not affected by a temperature of 100, melts at 160 to a

yellowish-brown liquid, and sublimes in small quantity. Boils above

200, partly subliming in the neck of the retort, and distilling partly un-

decomposed, while another part undergoes decomposition, leaves a large
residue of carbon, and yields decomposition-products, which impart a
brown colour to the sublimate and distillate, and render them impure.
Permanent in the air.

20 C
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Decompositions. 1. The solutions of seminaphtliylamine in water,

ether, or in alcohol, especially the last, decompose rapidly in the air, be-

coming turbid and brown, and depositing a brown powder ; they then

yield only a small quantity of dark brown crystals on evaporation.
2. Heated on platinum foil, it burns with a yellow and very smoky flame,

diffusing a not unpleasant odour of naphthalin. 3. By strong nitric

acid it is converted into a violet-brown powder, probably the same sub-

stance that is deposited from the solution on exposure to the air.

4. When chlorine gas is passed through aqueous hydrochlorate of semi-

naphthylamine, the base is converted into a reddish brown powder, which
is almost insoluble in water, but dissolves in hot alcohol with dark

carmine colour, and is precipitated unchanged on cooling. 5. By chlorate

of potash (and hydrochloric acid
?)

it is converted into a similar, but

somewhat lighter coloured powder.

Combinations. Dissolves with difficulty in water, forming a pale
brownish red solution.

It combines with acids and forms salts
; those with oxy-acids contain

2 At. water. Dry seminaphthylamine dissolves in oil of vitriol, forming
a dark violet liquid, which remains unchanged for months, biit on addi-

tion of water instantly solidifies to a reddish white crystalline mass. The
alcoholic solution of seminaphtliylamine is decolorised by all aqueous
acids ;

the concentrated solution solidifies with sulphuric, phosphoric, or

hydrochloric acid in a soft crystalline mass consisting of microscopic white

needles or laminae
;
ammonia precipitates from the aqueous solution of

these crystals, unchanged seminaphthylamine in reddish needles.

Phosphate of Seminaphthylamine. Obtained by mixing the alcoholic

solution of the base with aqueous phosphoric acid. It forms brilliant

white crystalline scales, more stable than the sulphate. Difficultly
soluble in water and in alcohol, crystallising therefrom almost unaltered.

Sulphate of Seminaphthylamine. Moderately dilute sulphuric acid is

added to concentrated alcoholic seminaphthylamine, but in such quantity
that the free base, which may be recognised by the colour of the liquid, is

still present. The white precipitate is washed on a filter with alcohol

till the washings are almost colourless, then pressed between blotting

paper, dried in vacuo over sulphuric acid, and afterwards in a stream of

dry air at 100. Small, white, scaly crystals; or, when dried, a white,
dull powder, permanent in the air. Above 100 it turns red and decom-

poses. Dissolves with difficulty and with partial decomposition, in water

or alcohol j the boiling solution deposits brownish laminae on cooling.

20 C
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washed on a filter with a small quantity of alcohol, pressed between

blotting paper, and dried, first in vacuo over sulphuric acid and caustic

lime, and then at 100 in a current of dry air. White crystalline

powder which may be preserved unaltered when dry, but decomposes
readily in the moist state. It is decomposed by heat, and cannot be sub-

limed. Sparingly soluble in water and in alcohol j the solutions turn

brown in the air.
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C42N 2H 16 2
,
with oil of vitrol, carbonic acid being evolved : the acid is

precipitated on diluting the liquid with water.

C42N2H i6O2 + 4(HO,SO3
)
= 2 (C

20NH 9,2SO3
) + 2 CO2 + 2 HO.

It is uncertain whether this acid is merely isomeric with naphthamic and
with naphthionic acid, C20NH 9S2 6

, or whether it is identical with naph-
thionic acid. (Carius.)

Naphthionic Acid.

C*>NH9S3 6 = C20NH9
,2S0

3
.

PIRIA. SuWazione del soljlto d'ammoniaca sulla nitronaftalina, Pisa, 1850;
Ann. Pharm. 78, 31

; N. Ann. Chim. Phys. 31, 217 ; abstr. Compt.
rend. 31, 488; J. pr. Chem. 52, 56; Pharm. Centr. 1851, 380; Liebig
& Kopps Jahresb. 1850, 500.

Formation. Produced, together with the isomeric body thionaph-
thamic acid, when nitronaphthalin is boiled with sulphite of ammonia. In

this reaction the sulphite of ammonia converts the nitronaphthalin (like
ammonia and sulphuretted hydrogen), into naphthylamine, which then

combines with 2 At. SO3
, forming about equal proportions of the two

isomeric acids. These acids cannot, however, be converted one into the

other. (Piria.)

Preparation. 1 pt. nitronaphthalin (prepared by Piria's method,
p. 1), and washed with water till the acid reaction ceases, is warmed with

5 pts. alcohol till completely dissolved, and mixed, while the liquid is

kept warm, with 5 pts. aqueous sulphite of ammonia of sp. gr. ] '24.

The mixture turns reddish, and then yellow ; and, when kept simmering,
deposits crusts of acid sulphite of ammonia on the sides of the flask, and
becomes acid, whereby the thionapthamic acid is decomposed, and a large

quantity of resin is formed, which greatly hinders the formation and

purification of the acids. Hence it is necessary, as often as the liquid
becomes acid, to add powdered carbonate of ammonia till the crusts re-

dissolve completely, and the solution becomes alkaline. After boiling
for eight hours, the decomposition is complete. This may be ascertained

by adding a drop of the liquid to water, with which it should produce no

turbidity. The liquid forms two strata, whereof the upper and more
considerable stratum contains the decomposition-products of nitronaph-
thalin dissolved in ammonia the lower stratum, aqueous sulphate and
excess of sulphite of ammonia. The upper stratum is decanted, evapo-
rated over a naked flame to an oily consistence, and allowed to stand in

a cool place for 24 hours, whereupon it solidifies in a mass of orange-

yellow laminse of thionaphthamate of ammonia. The mother-liquid
contains uncrystallisable naphthionate of ammonia

;
it is heated to 100,

and mixed with excess of hydrochloric acid, whereby naphthionic acid is

precipitated as a reddish white powder, and sulphurous acid is evolved

from the sulphite of ammonia contained in the liquid. The acid is first

washed with water, and then with alcohol, till both flow off colourless ;

and by purifying it completely, it is converted into the lime- or soda-

salt. The salt is obtained white by recrystallisation, decomposed with

excess of hydrochloric acid, and the naphthionic acid washed as much as



NAPHTHIONIC ACID. Ill

possible out of contact with the air, first with water freed from air by
boiling, and then with alcohol. In this way, 200 grammes of nitro-

naphthalin yield 62*5 grammes of almost pure naphthionate of soda.

Properties. Precipitated from the cold solution of the lime- or soda-

salt, it forms a bulky white powder ; precipitated from the hot solution,

small, light, silky crystals. It is tasteless and inodorous, and has an acid

reaction. The crystals part with 1 At. water at 100, but may be heated

to 150 without losing more.
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diately turns the solution purple-red, and reduced gold is then precipi-

tated; no reaction is produced by acetate of lead, chloride of barium,

ferrocyanide of potassium, sulphate of zinc, or tartar-emetic.

Naphthionate of Potash. The brown solution of crude naphthionic
acid in boiling concentrated potash, deposits, on cooling, crystals which

must be recrystallised twice or thrice from the smallest possible quantity
of alcohol. Small, micaceous, slightly coloured laminae, very soluble in.

water or in alcohol, sparingly soluble in aqueous or alcoholic potash.
Contains 14*84 p. c. K. and H'87 p. c. S, corresponding to the formula

C20NH9S*06,KO j by calculation 14'98 p. c. K. and 12-25 p, c. S.

NapJithionate of ammonia is exceedingly soluble in water and in

alcohol, and crystallises with difficulty.

Naphthionate of Soda. The crude acid is heated with powdered
carbonate of soda and a little alcohol of 60 p. c., the solution filtered boiling,
and allowed to stand for 10 or 12 hours, whereupon it deposits naph-
thionate of soda in beautiful, large, transparent, and but slightly coloured

prisms. The mother-liquid yields on evaporation more of the salt, but

coloured. The crude salt is powdered, washed in a funnel with con-

centrated alcoholic soda (which dissolves the resinous matter very effect-

ually, but not the salt), and the residue is repeatedly recrystallised with

animal charcoal from a small quantity of weak boiling alcohol, till colour-

less crystals are obtained. Large, well denned prisms of the oblique-pris-
matic system, or, when crystallised from water, ill- defined, indeterminable

forms, containing apparently more water of crystallisation. When com-

pletely freed from water of crystallisation by heat, it reabsorbs it in moist

air, and appears unchanged when dissolved in water, but does not dissolve

in alcohol till it has been boiled for a long time, and this solution deposits
on cooling a mass of small, ill-defined, cauliflower-like crystals, which are

presently converted into thick prisms of the original form : Fig. 81 with

A-faces; i : u = 118 56' ; i : h = 96 34'
;
u : u = III 55'. Ratio of

the axes, a : b : c =. I : 0'760 : 0'9l4. Viewed in masses, it is always

slightly yellow. In dry air it does not undergo any change, or lose any
water of crystallisation. The solution turns reddish brown in the air,

especially in sunshine. Dissolves readily in water and in alcohol, but not

in ether, and but slightly in alkaline water or alcohol ; hence its saturated

solution is completely precipitated by solutions of the fixed alkalis. Its

taste is at first scarcely perceptible, but after a time it is sweet and per-
sistent.

20 C
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Naphthionate of Baryta is prepared : 1. By dissolving the acid in

baryta-water and removing the excess of baryta by carbonic acid
; it is

then generally coloured deep red by a resinous substance, and must be

purified by washing with cold alcohol, dissolving in boiling water, treating
with animal charcoal and crystallising. 2. (better than 1), 2 pts.

crystallised naphthionate of soda and 1 pt. chloride of barium are dissolved

in 10 pts. boiling water. As the solution cools, the salt immediately
crystallises in a tolerable state of purity, and may be freed from every
trace of chloride of barium by two recrystallisations from a small quantity
of boiling water. Crystallises in two different forms, depending on the

temperature, and probably with different amounts of water of crystalli-
sation. From rather concentrated solutions, micaceous, white, slightly

amethystine laminse are deposited while the liquid is still warm. The
dilute solution does not "crystallise till it is quite cold, and then deposits

large, transparent, rhombic lamina?, resembling the lime-salt with which

they are probably isomorphous. The last-named crystals effloresce very
rapidly, become opaque before they are dry, and even when they are

placed in alcohol or in water heated above 30. It is rather soluble in

water.

Naphthionate of Lime. Crude naphthionic acid is heated to boiling
with milk of lime, and the filtered solution is evaporated on a water bath
and allowed to stand from 12 to 24 hours, whereupon large, reddish crystals
are deposited. The mother-liquid when evaporated yields more crystals,
but more highly coloured. Of all the naphthionates this is the most easy
to purify, viz. by washing the powdered salt on a funnel with cold

alcohol, and then recrystallising it from boiling alcohol after previous
treatment with animal charcoal.

White tablets having a fatty lustre, imperfectly transparent, appear-
ing colourless singly, but rose-coloured when viewed in masses. When
dry it is unaffected by the air, but its aqueous solution becomes coloured.

Readily soluble in water, almost insoluble in alcohol. Neutral to test

papers. Fig. 86 with a- and /-faces, without m. i : u & u' = 121 19' ;

i :/= 115 41'; i : a = 116
J

30'; i : h = 59 30'; u : u' = 117 4'.

Ratio of the axes, a : b : c = 1 : 1*355 : 1*662. The crystals are mostly
reversed twin-crystals with curved faces, in which the inclination of the
two i-faces is about 172 44'.

Piria.

20 C
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greater part of the colouring matter by repeated recrystallisation from

boiling weak alcohol. Crystallises in two different forms, containing
different quantities of water of crystallisation, depending on the tempera-
ture, a. From concentrated solutions it crystallises on cooling in long
prisms probably belonging to the square prismatic system, and having
their extremities bevelled with two faces. They contain 3'92 p. c. Mg,
and give off 23'15 p. c. water at 150 ; hence they are probably
C20NMgH8S2 6 + 8 Aq. (calculation = 3'92 Mg. and 23'52 p. c. Aq.).
The crystals rapidly become opaque in the air, from absorption of

water. b. The mother-liquid from a, evaporated spontaneously or in

vacuo, yields beautiful, large, red, oblique prismatic crystals ; Fig. 91 with

/-& -faces . u : u' = 76 22'
;
i:t = 132 51'; i :u and u' rr 114 57' ;

i :f = 77 43' ; Permanent in the air
; becomes opaque in hot water,

loses only part of its water of crystallisation at 100, but the whole at

150 in all 27'56 p. c. ; hence its formula is C20NMgH8S2 6 + 10 Aq.
(By calculation 27 '78 p. c. water.)

Naphthionate of Zinc. 2 pts. naphthionate of soda are dissolved with
1 pt. sulphate of zinc in a small quantity of boiling, water. On cooling

(sometimes the cold liquid requires stirring), large nacreous laminae

crystallise out, resembling naphthalin, and are purified by first crystal-

lising from alcohol and then from water. Rather long, transparent,
red, rhombic laminae ; or when crystallised by cooling the hot alcoholic

solution, short, four-sided prisms. Becomes opaque at 90, but not

anhydrous till it has been long heated in a stream of air between 150
and 160. At a higher temperature, it is decomposed, yielding an
aromatic vapour and afterwards sulphurous acid. Dissolves readily in

water, and in absolute alcohol, especially when heated.

Naphthionate of Lead. Acetate of lead and naphthionate of soda do

not react upon one another. A solution of nitrate of lead in hot, con-

centrated, aqueous naphthionate of soda, deposits on cooling short, red

needles grouped about a common centre, or small granules. Its aqueous
solution turns red when boiled, and cannot afterwards be made to

crystallise. Reddens litmus. Dissolves slightly in water, but not in

alcohol. In dry air at 150 it parts with 5' 15 p. c. water of crystal-
lisation ; 2 At. = 5' 24 p. c. water.

Cuprous Naphthionate ? A solution of naphthionate of soda turns red

on addition of sulphate of copper. If the excess of sulphate of copper be

precipitated by alcohol, and the liquid evaporated in vacuo, an uncrys-

talline, reddish-brown residue is left, the aqueous solution of which gives
with potash a precipitate of hydrated cuprous oxide.

Naphthionate of Silver. Solution of naphthionate of soda produces
with perfectly neutral nitrate of silver, a white precipitate, which at first

redissolves but afterwards becomes permanent, being converted into a

light, white, curdy powder. The salt sometimes remains in this state,

and sometimes is rapidly converted into small, heavy, granular crystals
of adamantine lustre. It is slightly soluble in water, especially in hot

water, from which it crystallises on cooling. It turns grey on exposure
to light, without suffering further change. It yields by heat the same
volatile products as the other naphthionates, and leaves metallic silver

mixed with exceedingly incombustible charcoal.
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Crystallised or amor
20 C .190
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alkalis retard it
; hence the salts are obtained with less colour when

they are crystallised from solutions containing a slight excess of alkali.

In a state of perfect purity, the salts are probably colourless. (Piria.)
From 1 At. salt, 2 At. sulphuric acid are thus liberated, of which only
1 At. is neutralised by the naphthylamiue j hence free sulphuric acid is

formed, which hastens the decomposition. If the solution of the per-

fectly neutral ammonia-salt be heated to between 80 and 90, and the

evaporated water replaced, it becomes coloured, deposits a melted brown

resin, turns very acid, and then contains sulphate of uaphthylamine.
The potash-salt to which a litile caustic potash has been added, it is not

decomposed by similar treatment. The salts, distilled with excess of

hydrate of lime, yield oily naphthylamine which afterwards crystallises.

Thionaphthamate of Ammonia. Obtained in crystals by dissolving
the crude salt in 2 pts. boiling water containing a few drops of ammonia

(p 110) and cooling the solution. Small, reddish, micaceous lamina*,
the solution of which becomes more rapidly coloured than that of the

other salts. Dissolves very readily in water and in alcohol.

Thionaphthamate of Potash. The aqueous ammonia-salt is boiled

with a slight excess of carbonate of potash, till ammonia ceases to be

evolved ;
on cooling, broad, nacreous laminee, resembling boracic acid,

crystallise out. These crystals cannot be obtained perfectly colourless,

even by recrystallisation with animal charcoal. It does not lose weight
in a stream of air at 150. Dissolves very readily in pure water, and
but very slightly in water containing potash or carbonate of potash ; it

scarcely dissolves in alcohol, and very slightly in dilute alcohol.

Piria.

Crystallised.

20 C ..
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Loses at 120, 8-53 p. c. water of crystallisation (3 At. = 8'5 p. c.).

(Piria,)
The lime- and magnesia-salts resemble the other salts, and are very

soluble.

Thionaphthamate of Lead. Nitrate of lead is added to excess of the

boiling concentrated solution of the potash-salt (if an excess of nitrate of
lead be added, a double-salt is formed, containing apparently equal
number of atoms of thionaphthamate and nitrate of lead). The salt

which is deposited on cooling is purified by recrystallisation. Light,
reddish, crystalline powder, dissolving very slightly in water, and

scarcely at all in alcohol.

Thionaphthamate and Acetate of Lead. When almost boiling con-

centrated solutions of thionaphthamate of potash and acetate of lead

acidulated with acetic acid, are mixed together, this double-salt crystal-
lises out on cooling, in reddish, nacreous laminae grouped about a
common centre. Gives with sulphuric acid, acetic acid and the ordinary
decomposition-products of thionaphthamic acid. Heated in dry air, it

does not part with any water. Slightly soluble in cold, more soluble
in hot water.

24 C
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needles. Melts at 102., and distils almost entirely without decomposition.
It acquires a slight rose tint in the air, especially when moist.

22 C
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Naphthalosulphocyanic Acid.

C 22H7NS2 = C20CyH
7
,S

2
.

V. HALL. N. Phil. Mag. J. 17, 304 ; Chem. Gaz. 1858, 477 j Lielig &
Kopps Jahresb. 1858, 350.

A. W. HOFMANN. Compt. rend. 47, 425; N. Ann. Chim. Phys. 54, 204.

Sulphocyanide of naphthyl.

Formation and Preparation. By distilling sulphocarbonaphthalide,
C40CyNH 14

,H
2S2

. with phosphoric anhydride :

C42N2Hi6S2 = C20NH9 + C^CyH^S3
.]

Sulphocarbonaphthalide, obtained by digesting crude naphthylamine with bisul-

phide of carbon, is pure enough for the purpose. (Hall.)

Properties. Splendid, readily fusible crystals, having a peculiar
odour. (Hall.)

Decompositions. 1. Boiled in alcoholic solution with naphthylamine,
it again forms sulphocarbonaphthalide, which, from its insolubility in

alcohol, may be easily separated from the naphthalosulphocyanic acid.

2. With aniline it forms sulphocyanide of phenyl-naphthylamine,
C20

(C
12H 5

)CyAdH
5
,H

2S2
. (Hall, Hofmann.)

Insoluble in water, readily soluble in alcohol and in ether.

Naphthyl-urea.

C22N 2H 10 2 = C20

CyAdH
6
,H

2Oa
.

H. SCHIFF. Dissertation, Gotticgen 1857 j J. pr. Chem. 70, 264
; Ann.

Pharm. 10], 299 j
N. Ann. Chim. Phys. 52, 112 Chem. Gaz. 1857,

211 j Chem. Centr. 1857, 166 and 362; Liebig & Kopps Jahresb

1857, 389.

Naphthalidinharnstqff'; Naphthylharnstoff; Naphthylcarbamid. (Schiff.;

Formation. From naphthylamine and cyanic acid (p. 97, 9), but

not from sulphate of naphthylamine and cyanate of potash.

Preparation. Solution of naphthylamine in anhydrous ether is

saturated with gaseous cyanic acid (prepared by heating cyanuric acid),
and left to evaporate spontaneously, whereby brilliant laminae of the

compound are obtained. In making this experiment, decomposition once took

place, giving rise to a purple-red substance; probably owing to the presence of water in

the ether (comp. p. 97, 9).
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Properties. Brilliant laminae ;
or wlien obtained by evaporating the

alcoholic solution by heat, flat, brilliant, flexible needles. It retains a

yellowish tint even after several recrystallisations.

22 C
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centre ; they become less readily coloured in the air than naphthylamine.
With potash, it forms a white curdy precipitate of naphthylamine, which
after a time is converted into needles ; at the same time alcohol is

formed :

Br + KO,HO = C^NH 9 + C4H6O2 + KBr.

Very slightly soluble in cold water, rather soluble in hot water,

alcohol, and ether.

Schiff.

24 C
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Allyl-naphthyl-sulphocarbamide,

C28HUN2S2 = C20

(C
6H6

)CyAdH
6
,H

2S2
.

ZININ. Petersb. Acad. Bull. 10, 346 ; abstr. Ann. Pharm. 84, 346 ; J.

pr. Chem. 57, 173; Chem. Gaz. 1852, 441
j
Pharm. Centr. 1852,

689 j LieUg & Kopp's Jahresb. 1 852, 627.

Senfol-Naphtalidin.

Formation. Naphthylamine combines with oil of mustard, like

ammonia^

Preparation. If 30 pts. oil of mustard be added to 43 pts. naph-

thylamine, dissolved in 344 pts. alcohol of 90 p. c., the greater part of

the compound (51 pts.) is gradually deposited in radiated, hernispherically

grouped crystals, which soon form a crust
; the mother-liquid evaporated

to half its bulk yields 18 pts. more product.

Properties. Melts at 130 to a clear, colourless liquid, which on

cooling solidifies in a granular crystalline mass. Carefully heated, it

distils for the most part undecomposed, as an oily, colourless or slightly

yellow liquid, which when cool does not crystallise in granules till it has

stood for some time. Neutral.

28 C
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Sulphocyanide of Phenyl-naphthylamine.

C34H 14N 2S2 = C20

(C
12

H')CyAdH
5
,H

2S2
.

A. W. HOFMANN. Compt. rend. 47, 425; N. Ann. Chim. Phys. 54, 205.

Phenyl-naphthyl-Sutyhocarbamide. (Hofmann.) Sulfocyanphenyl-naphtalidin.

Formation and Preparation. 1 . When naphthylamine is mixed with

Sulphocyanide of phenyl, the two bodies unite almost immediately to a

solid compound (Hofmann) :

C12CyH5S2 + C2NH9 = C2(C12H5
)CyAdH

5,H2S2
.

2. Naphthalosulphocyanic acid forms the same compound with aniline.

(Hall, jy. Phil. Mag. J. 17, 304.),

Properties. Crystallises from its boiling solution in spangles ; very
like sulphocarbanilide, C^CyNH^H'S

2
.

Very sparingly soluble in alcohol and in ether.

Conjugated compounds containing 2 At. C20NH.

Carbonaphthalide.

C42H 16N 2 2 = C40CyNHu
,H

2 2
.

DELBOS. N. Ann. Chim. Phys. 21, 68 ; Compt. rend. 24, 1091 ; N. J.

Pharm. 12, 237; Ann. Pharm. 64, 370; J. pr. Chem. 42, 244;
Pharm. Centr. 1847, 637 ; LieUg & Kopp's Jahresb. 1847-8, 610.

ZININ. Petersb. Acad. Bull. 16, 282; Ann. Pharm. 108, 228; J. pr.
Chem. 74, 279 ; Rep. Chim. pure. 1, 148.

Naphthalidam- Carbamid. (Delbos.)

Formation. (Comp. p. 100
;

oxalate of naphthylamine a and b.} 2. By
boiling sulphocarbonaphthalide with alcoholic potash (Delbos) :

+ 2 HO = C^HWO2 + 2 HS.

3. Oxanaphthalide is heated for a long time above its melting point
or submitted to dry distillation, whereupon almost pure carbonic oxide
is evolved. (Zinin.)

Preparation. 1. When neutral oxalate of naphthylamine is fused in

a retort, it evolves water of crystallisation, and almost immediately
decomposes, whereupon water, carbonic acid, and carbonic oxide are

evolved with effervescence, and at a higher temperature naphthyl-
amine and carbonaphthalide distil over, the latter condensing for the

most part in the neck of the retort. The distilled yellowish mass is

freed from naphthylamine by repeated boiling with alcohol, which
leaves a residue of pure carbonaphthalide. It would be more advantageous to
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interrupt the distillation immediately after the evolution of carbonic oxide and carbonic

acid, since a large quantity of carbonaphthalide is decomposed by distillation; but

then a product would be obtained contaminated with undecomposed oxalate of naph-

thylamine. (Delbos.) 2. Best method : Acid oxalate of naphthylamine is

heated till it melts completely, and is purified as in method 1 (also from

simultaneously formed naphthalide and undecomposed oxanaphthalide).

(Delbos, Zinin.)

Properties. Pure white, light, and slightly silky mass. Distils above

300, undergoing partial carbonisation. Turns rapidly red in the air.

(Delbos.)

42 C
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Decompositions. 1. Melts at about 200 to a transparent pale yellow
oil, and decomposes at 260, whereupon pure naphthylamine distils over,

and a brown mass remains in the retort. This brown residue has probably a

composition analogous to that of the substance formed under similar circumstances from

melaniline. (Perkin.) 2. Jt appears to form neutral compounds with

chlorine, bromine, and iodine. 3. Menaphthylamine treated with fuming
sulphuric acid becomes pasty, from formation of sulphate; the mixture

becomes liquid again when heated; and if it then be diluted with water

and treated with carbonate of lead, the soluble lead-salt of a new acid is

obtained, which, however, decomposes partially every time its solution

is evaporated. Sulphuretted hydrogen precipitates sulphide of lead from

the solution of the lead-salt, and leaves a colourless solution, which on

evaporation, yields a soluble alkaline and an insoluble neutral body as

decomposition-products of the acid. 4. Fuming nitric acid reacts very

violently on menaphthylamine, giving rise to a series of substitution-

products. 5. Chromic acid acts but slowly. 6. Cyanogen gas, passed
into an alcoholic or ethereal solution of menaphthylamine, turns it first

yellow, and then red, but gives no precipitate even after standing for a long
time. Menaphthylamine suspended in ether and treated with gaseous

cyanogen, dissolves completely, and the solution after a time deposits

dark-yellow, crystalline bicyano-menaphthylamine. (Perkin.)

C42Hi7N3 + 2C2N = C^CySAd2!!11^2
.

Combinations. It is almost insoluble in water. It unites with acids,

forming salts of menaphthylamine, many of which are amorphous or but

very slightly crystalline; all of them are but sparingly soluble in water

and neutral to litmus paper. The salts are precipitated from their solu-

tions by acids and by saline solutions ; potash and ammonia precipitate
the base as a pure white powder.

Phosphate of Menaphthylamine. White, crystalline; very soluble in

alcohol and in ether.

Sulphate of Menaphthylamine. Best obtained by neutralising the

base with sulphuric acid. White, perfectly amorphous substance, only

moderately soluble in alcohol and in ether; on evaporating the solution

it is reprecipitated as a white powder.

Hydriodate and Hydrobromate of Menaphthylamine are crystalline
and very soluble in alcohol and in ether.

Hydrochlorate of Menaphthylamine. White, amorphous compound
turning slightly red in the air. Rather soluble in water, very soluble in

alcohol and in ether. Decomposed by heat, hydrochlorate of naphthyl-
amine subliming, and a black residue remaining in the retort.

Perkin.

C42Hi7N3 311-0 .... 89-6

HC1 36-5 .... 10*4 10-44

C42Hi7N3,HCl 347-5 .... 100-0

Nitrate of Menaphthylamine is the most beautiful of all the salts of

menaphthylamine. It is prepared by dissolving the pure base in dilute
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boiling nitric acid. It is deposited from this solution in small white

prisms. Almost insoluble in cold water; dissolves abundantly in alcohol
and in ether.

Chloroplatinate of Menaphthylamine is best obtained by mixing an
alcoholic solution of platinic chloride with warm alcoholic solution of

hydrochlorate of menaphthylamine ; small, yellow, brilliant scales are then

deposited. If aqueous solutions are employed, the compound is imme-
diately precipitated as an amorphous powder, which is almost white but
soon assumes a green colour. Perkin found 19 '07 p. c. Pt.; the formula
C*2H 17N3

,HC1 + PtCP requires 19-08 p. c.

Terchloride of Gold gives a blue precipitate with solution of menaph-
thylamine.

Menaphthylamme dissolves in alcohol and in ether.

Bicyanomenaphthylamine.

W. H. PERKIN. Chem. Soc. Qu. J. 9, 8
; Ann. Pharm. 98, 236 ;

J. pr. Chem. 68, 152 and 441 ; Liebig & Kopps Jahresb. 1856, 538.

Dicymenaphthylamine. (Perkin.) Bicyanmenaphtalidin.

Formation. Produced from menaphthylamiiie and gaseous cyanogen
(comp. 126, 2).

Preparation. Gaseous cyanogen is passed through ether containing

menaphthylamine in suspension. The whole is dissolved, and after a

time, bicyauomenaphthylamine is deposited as a crystalline, dark-yellow
substance, and is purified by washing with ether.

Properties. Pale yellow; crystallises with difficulty.
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Oxanaphthalide.
2 4 = C40

(C
4H02)NAdH 13

,0
2
.

ZININ. Petersb. Acad. Bull. 16, 282; Ann. Pharm. 108, 228; J.pr. Ohem.

74, 379; Rep. Chim. pure. 1, 148.

Formation. By the action of heat on oxalate of naphthylamine
(comp. 100, a and #).

Preparation. The residue which remains after fusing acid oxalate of

naphthylamine, is treated with alcohol, whereby the formylnaphthalide

(p. 117) is dissolved out, leaving insoluble oxanaphthalide.

Properties. Small scales. Melts at about 200. Zinin found 77'78

p. c. C and 4'87 p. c. H ; by calculation, 77'64 p. c. C and 4-70 p. c. H.

Decompositions. Heated for a long time above its melting-point,
or submitted to dry distillation, it decomposes for the most part, yielding
almost pure carbonic oxide, and forming carbonaphthalide C40CyNH 12

,

H2 2
. 2. It is but very slightly affected by dilute aqueous potash or

even by rather concentrated acids (nitric acid excepted) ; but if it be
boiled with alcoholic potash or heated with concentrated aqueous potash

(1 pt. potash to 3 or 4 pts. water), it is resolved into naphthylamine and
oxalic acid.

Insoluble in water, sparingly soluble in boiling alcohol.

Menaphthoximide.
_ C40

(C
4H02

)CyNAdH'
2
,0

2
(?).

W. H. PERKIN. Chem, Soc. Qu. J. 9, 8 ; Ann. Pharm. 98, 236 ;

J.pr. Chem. 68, 152 and 441 ; Liebig & Kopp's Jahresb. 1856, 538.

Formation. (Comp. p. 127.)

Preparation. Warm, alcoholic solution of bicyanomenaphthylamine
is mixed with hydrochloric acid and allowed to stand, whereupon me-

naphthoximide is deposited in small yellow spangles.

Properties. Small, yellow spangles.

Perkin.

dried at 100.

46 C 276 .... 75-66 75-6

15 H 15 .... 4-10 4-2

3N 42 .... 11-50

4 O 32 , 8-74

C46H i5N3O4
.... 365 .... 100-00

Decompositions. 1 . When heated, it melts at 245 and is decomposed
at 260, puffing out white vapours having a strong and most peculiar
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odour; the substance hereby formed is probably naphthalocyanic acid

(p. 118.), analogous to anilocyanic acid. 2. With aqueous potash it

forms menaphthylamine and oxalic acid ; and hence may be regarded as

acid oxalate of nienaphthylamine minus 4 At. water. (Perkin.)
3. It is converted by acids, in a similar manner to melanoximide, into

oxalic acid and nienaphthylamine ;
a white neutral body being simul-

taneously formed.

Insoluble in water ; very sparingly soluble in alcohol and in ether

(it may be obtained crystallised from the latter, though with difficulty).

Ternaphthylphosphamide,
_ C60N 3

(P0
2

)H
18
,H

6

(

H. SCHIFP. Ann. Pharm. 101, 299; J. pr. C'kem. 70, 264 ; Chem. Gaz.

1857, 211 ; Chem. Centr. 1857, 166
; LieUg & Kopps Jahresb. 1857,

389.

Formation and Preparation. Naphthylamine heated with oxy-
chloride of phosphorus on a water-bath, yields a reddish uncrystalline

product, while the excess of liquid contains hydrochlorate of naphthyl-
amine.

This, as ScliifF proved, is ternaphthylphosphamide, since from oxycliloride of

phosphorus and ammonia or aniline, terphosphamide, N3PO2H r>

, or terphenylphos-
phamide, C3GH 18N3PO2

, is produced. (Schiff.)

The dried substance is readily decomposed by hot water, or by boiling
alkalis or acids; melted with potash, it evolves naphthylamine, and

yields phosphate of potash.

Primary nucleus, C20H 10
; Oxygen-nucleus, C20HG 4

.

Alizarin.

C20JJ6Q6 = C20H fi 4
,0

2
.

COLIN & ROBIQUET. Ann. Chim. Phys. 34,225; J.Pharm. 12, 407;
Berz. Jahresb. 7, 265; Ar. Tr. 14, 1, 174.

KUIILMANN. J. Phann. 14, 354 ; Ben. Jahresb. 8, 275.
ZENNECK. Pogg. 13, 261.

GAULTIER DE CLATJBRY & PERSOZ. Ann. Chim. Phys. 48, G9 N. Tr
25, 2, 186.

F. F. RUNGE. Verhandl. dcs Vereins zur Beforderung des Gcwerbfleisses
in Preussen, 1835, Heft 2

;
J. pr. Chem. 5, 374; abstr. Ann. Chim.

Phys. 63, 282.

ROBIQUET. J. Pharm. 21, 387; J. pr. Chem. 6, 130; against RUNGE :

Ann. Chim. Phys. 63, 297; against DECAISNE : Ann. Chim. Phys.
73, 274.

DECAISNE. J. Pharm. 24, 424
; J. pr. Chem. 15, 393.

J. SCHIEL. Ann. Pharm. 60, 79.

VOL. xiv. K
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J. HIGGIN. Phil. Mag. J. 33, 282 ; J. pr. Chem. 46, 1.

SOHUNCK. References given under Rubian.

DEBUS. Ann. Pharm. 66, 351 ; IT. Ann. CMm. Phys. 38, 498.

J. WOLFF & STRECKER. Ann. Pharm. 75, 20; Pharm. Centr. 1850,
593 ; Chem. Soc. Qu. J. 3, 243.

ROCHLEDER. Wieii. Akdd. Ber. 6, 433; J. pr. Chem. 55, 388; Ann.
Pharm. 80, 321 ; Wien. Afcad. Ber. 7, 804

; Ann. Pkarm. 82, 205 ;

J. pr. Chem. 66, 85.

Extractive or resinous Madder-red, Erythrodanum, Alizarine (Colin &
Robiquet) ; Matiere colorante rouge (Gaultier & Persoz) ; Krapp-roth (Runge,
Schiel) ;

Lizaric acid (Debus). Constitutes, together with purpurin (xiii, 325),
the red colouring matter of the roots of Rubia tinctorum and R. peregrina. Discovered
in 1826 by Colin & Robiquet, after Buchholz (Taschenl. 1811, 60) and Kuhlmann
(Ann. Chim. Phys. 24, 225; N. Tr. 8, 2, 111) had in vain sought to isolate the red

colouring matter of madder.

Source. In madder root. According to Colin and Robiquet and

others, it exists ready formed, but according to Decaisne's microscopic
researches, it is derived from a yellow substance disseminated unequally
through the entire root. According to Schunck, the substance from
which alizarin is derived is rubian

; according to Higgin, it is xanthin ;

and according to Rochleder, ruberythric acid ; the two last-named bodies

are regarded by Schunck as mixtures or decomposition-products of

rubian. (See Rubian.) Part of the alizarin yielded by madder is found

ready formed in the dried root, and may be extracted therefrom by
alcohol.

Formation. 1. Schunck's rubian yields when heated a sublimate of

alizarin ; by boiling acids or alkalis, or by contact with erythrozym, it is

resolved into alizarin and other products (see Rubian}. 2. Schunck's

rubianic acid is decomposed under the same circumstances as rubian,

yielding alizarin and sugar (comp. Rubianic Acid). 3. Rochleder's

ruberythric acid, boiled with acids or alkalis, yields the same decompo-
sition-products (see Ruberythric Acid}.

4. In madder. Phenomena accompanying the formation of alizarin in
madder. Extract of madder, prepared with cold or luke-warm water,
becomes after a time thick and gelatinous, and loses its bitter taste and

yellow colour. (Higgin, Schunck.) In this reaction, the erythrozym
(see below) decomposes the rubian in the extract of madder in the same
manner as pure rubian is decomposed (see Rubian}. (Schunck.) The
xanthin and the greater part of the rubiacin disappear, giving rise to

alizarin. (Higgin.) Fresh cold-prepared extract of madder is reddish

brown, has at first a sweet, then an unpleasantly bitter taste, and dyes
cotton fabrics a pure yellow, like xanthin. After an hour or two, it

becomes gelatinous,, and, if sufficiently concentrated, deposits orange
flakes of alizarin and rubiacin, more of which are precipitated by sul-

phuric acid ; and after filtration, a perfectly sweet and no longer bitter

liquid remains, which dyes calico pale red, and (tested by the method

given under xanthin) contains no more xanthin. (Higgin.)
If the alizarin is precipitated from fresh extract of madder by acetate

of lime, and the filtrate divided into three parts, whereof a is immediately
examined, b diluted with water and allowed to stand for four hours, and c

allowed to stand for three hours; hydrochloric acid precipitates from a, pure



ALIZARIN. 131

rubiacin, while xanthin remains in the filtrate ; 6 on the contrary is no

longer bitter, yields with hydrochloric acid a precipitate of rubiacin, but

contains no xanthin ;
c has become lighter, has deposited flakes of

alizarin, and contains rubiacin in solution. Hence xanthin is converted

into rubiacin and this into alizarin. This change also takes place in

vacuo, and accordingly without the influence of oxygen (as Decaisne

supposed), being in fact due to a nitrogenised constituent of madder

(see Erythrozym] of which good madder contains sufficient to decompose an

addition of 20 p. c. of its weight of xanthin. The decomposition takes

place most rapidly between 50 and 55, at which temperature all the

xanthin in madder over which water has been poured, is converted in half

an hour into rubiacin, and in 4^- hours almost all the rubiacin is converted

into alizarin. By prolonged standing, the alizarin becomes fixed on

the madder- fibres, and cannot then be extracted by water till the whole
has been treated with acid. This change is retarded by boiling the

madder. Decoction of madder retains its bitter taste and deep yellow
colour after long standing. A cold-prepared infusion deposits on boil-

ing, flakes of a nitrogenised substance, and the filtrate then undergoes
no further change. Acids precipitate from the cold infusion the same

substance, together with rubiacin, alizarin, and pectin, leaving a filtrate

which contains xanthin, and does not decompose. The nitrogenised sub-

stance, together with pectin, is precipitated as a jelly from the cold

infusion by alcohol, and the filtrate undergoes no further change ; but if

the liquid be heated with the precipitate till all the alcohol is driven off,

it redissolves, and the clear solution suffers the usual decomposition.

(Higgin.)

Preparation. A. From madder. 1. The operation is conducted as

described at page 326, vol. xiii,, and the alizarite of alumina thus obtained
is decomposed by boiling dilute hydrochloric acid. The precipitated
alizarin is dissolved in boiling alcohol, crystallised by slowly evaporating
the solution, and purified by recrystallisation. (Debus.) In the same

way Schunck decomposes the alizarite of alumina obtained in the first

method of preparing rubian (see below) ; whereupon, however, on cooling
the alcoholic solution of alizarin and allowing it to stand, a brown pul-
verulent resin is generally deposited between the crystals, and must be
removed by levigating with alcohol. Wolff & Strecker boil the

alizarite of alumina obtained by method I (xiii. 326,) repeatedly with
concentrated aqueous carbonate of soda, as long as the liquid acquires a

deep colour, whereby purpurin is extracted
;
an admixture of resin is

then removed by repeated washing with warm ether, and the residue is

decomposed as above.

2. Madder washed as described (xiii, 326, 3), is boiled with solution
of alum for four days ; whereupon the brownish red precipitate containing
the alizarin which is deposited from the extracts, is repeatedly boiled with
dilute hydrochloric acid, the residue washed and dissolved in alcohol.
On evaporating down the alcoholic solution and allowing it to cool, it

deposits crystals of alizarin, which is freed from the purpurin contained
in it by dissolving in a small quantity of alcohol and repeatedly boiling
with solution of alum, as long as the liquid becomes coloured ; whereupon
the alizarin is precipitated and the purpurin passes into solution. The
alizarin is obtained in crystals by washing the product, dissolving the

ether, and abandoning the solution to spontaneous evaporation. (Rurige.)
Schiel adopts a similar method, boiling with alcoholic solution of alum,

K2
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the precipitate, which is deposited on cooling from the madder-extract pre-

pared with alum, whereupon the colouring matters form two strata on

cooling. He removes the upper light red flocculent stratum ; again treats

the lower dark-brown stratum with alcoholic alum
;
boils ; and thus con-

tinues the operation, till the upper flakes give a pure violet solution with

potash, whereupon he separates the alizarin from the undissolved portion

by boiling with hydrochloric acid, reerystallising from alcohol, and finally

from ether.

3. llochleder proceeds as described (xiii, 327), or precipitates the

alizarin and purpurin from the aqueous decoction of madder by baryta-
water, filters off the violet precipitate, and decomposes it with moderately
strong hydrochloric acid, whereby chloride of barium is dissolved out,

leaving a residue of alizarin containing a little purpurin, which may be

separated by recrystallisation.
4. Commercial garancin is warmed two or three times with

\- pt.
ammonia-alum dissolved in water; the liquid evaporated with constant

stirring; the residue dried, pulverised, treated with boiling bisulphide of

carbon (or with absolute alcohol), and filtered from undissolved alum ;

and the brilliant golden-fellow solution is allowed to cool ; whereupon
alizarin crystallises out in silky needles. (L. Vilmorin, J. Chim. Med.

1859, 255 ; Dingl. pol. Journ. 152, 159 ; Cliem. Centr. 1859, 380.)
5. When the extract prepared from madder with wood-spirit is tritu-

rated with 10 pts. water, and heated in closed vessels for 15 minutes at

250, the water after cooling is found full of crystals of alizarin, which

may readily be separated from the fused extract at the bottom of the

vessel ; and by repeating the operation three times, the whole of the

alizarin may be extracted. (Plessy & Schiitzenberger, Compt. rend.

43, 167; J. Pr. Chem. 70, 314.)

Older methods. Alsatian madder is softened with 3 or 4 pts. of cold

water for 10 minutes, and the mass is pressed between linen. The
brownish red liquid coagulates in a trembling jelly, which is gradually

pressed through several folds of thick linen, then moistened with water

and again pressed out. The [residue may be sublimed ;
or else it may

be exhausted with alcohol ; the tincture reduced to ^th of its volume ;

the residue mixed with a little sulphuric acid and a large quantity of

water ; and the resulting bulky, brownish yellow precipitate washed by
decantation with a large quantity of water, as long as the wash-water
exhibits an acid reaction. It is then dried, and the alizarin is either sepa-
rated by sublimation or extracted with ether. (Colin & Robiquet.)
Kuhlmann recommended to extract with boiling alcohol either the

crude madder, or madder previously washed with cold water, then to

evaporate the tincture, and when the residue has become almost thick,
but still contains alcohol, to precipitate it with sulphuric acid and water,
and either to sublime the precipitate or extract it with ether. (J. Pliarm.

14, 363.) Zenneck washes madder with cold water, then with dilute

sulphuric acid ; exhausts the dried residue with ether ;
and sublimes the

residue left by evaporating the ether. An oil obstinately adheres to

sublimed alizarin, and may be removed by rincing the crystals with

ether and pressing them hard between blotting paper. (Robiquet.)
Gaultier and Persoz prepared their matiere colorante rouge, which

appears to be impure alizarin, by precipitating the alkaline decoction of

madder obtained as described (xiii, 326, 2) with an acid, washing the

precipitate, dissolving it in alcohol, and evaporating.
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Useful for comparing different kinds of Madder. 10 kilogr. madder

are boiled for 30 minutes with 2 kilogr. alum and 20 kilogr. water, then

poured upon linen, and the residue is pressed and treated three times in the

same manner. The united extracts are allowed to stand for a certain

time, and after they are quite cold, decanted, and mixed, during constant

stirring, with 625 grammes of sulphuric acid (previously diluted with

twice its weight of water), whereupon thick reddish flakes are precipi-

tated, which, after having been thoroughly washed, are dried in the air.

Alizarin thus obtained still contains lime, xanthin, and purpurin. To
remove these substances, it is dissolved in aqueous carbonate of potash
and the filtrate is precipitated by sulphuric acid. Avignon-madder yields
from 2 to 3 p. c. alizarin. (Meillet, Eev. sclent. 1, 213.)

B. From Nubian. 1. By lolling with acids. Aqueous rubian (or
extract of madder prepared with boiling water) is boiled with a large

quantity of dilute sulphuric acid as long as orange-coloured flakes con-

tinue to deposit ; it is then allowed to cool, and the flakes are collected

and washed (the filtrate from them sometimes yields an additional quantity
when again boiled with fresh acid). They contain alizarin, rubiretin,
rerantin, and rubian in, and are submitted to the following treatment :

a. In case only Alizarin is required. The substance is dissolved in

alcohol, precipated with hydrate of alumina, and filtered
; the precipitate

is treated with aqueous carbonate of potash or soda, as long as anything
is dissolved ; the residue is collected and decomposed by an acid ; and
the precipated alizarin is crystallised from alcohol. (Schunck.)

In case Rublredn, Verantin, and Rubianin are also required. The
substance is dissolved in boiling alcohol

; the reddish yellow solution

filtered boiling; and the residue boiled with fresh alcohol as long as the

latter acquires a dark yellow colour. The yellow or brownish yellow
crystalline mass left in the residue is chiefly rubianin, which, however,
may also be dissolved by frequent treatment with boiling alcohol, whence
it crystallises on cooling, as well as from the first extracts. The solutions

are left to cool, and the crystals of rubianin containing verantin (see
further treatment of this below) are separated from the mother-liquid

(which, however, still contains a little rubianin). Acetate of alumina is

now added to the liquid, whereby all the alizarin together with a small

quantity of verantin is precipitated as a dark red powder, which is

collected and washed with alcohol till the washings are colourless. The

mother-liquid serves for the preparation of rubiretin, rubianin, and
verantin. The precipitate is decomposed with hydrochloric acid

; the

flakes of alizarin and verantin thus separated are washed with water and
dissolved in alcohol ;

and all the verantin is precipitated from the

solution as a reddish brown copper-compound by acetate of copper, while
the alizarite of copper remains dissolved in the dark purple filtrate,

from which alizarin is prepared by precipitating with hydrochloric acid,

thoroughly washing the precipitate, dissolving in alcohol, and recrystal-

lising. (Schunck.)
The following method is adopted to purify the rubianin, rubiretin,

and verantin, likewise obtained

a. Rubianin. When an aqueous decoction of madder is employed
instead of rubian, rubiacin is obtained in place of rubianin. a. The

crystals of rubianin containing verautin obtained as above are dissolved in
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boiling alcohol
; the verantin is precipitated by acetate of lead as verantite

of lead
;
and the liquid is filtered and left to cool, whereupon larjre

lemon-yellow needles of rnbianin are deposited. p. The mother-liquid

remaining after the precipitation of the alizarite of alumina, and still

containing rubiretin, rubianin, and verantin, is evaporated to dryness,
and the residue is mixed with hydrochloric acid and washed with water

till all traces of acid and alumina have been removed. The residue is

boiled with water, whereupon brown drops of resin are precipitated, and

brownish yellow flakes float on the water. These are poured off with

the liquid from the resinous drops (rubiretin and verantin), and this treat-

ment is repeated as long as flakes are obtained. The flakes consist of

rubianin and verantin, the first of which dissolves by repeated decoction

with water, and is deposited in orange-coloured flakes on cooling. These

are dissolved in boiling alcohol, and as the liquid cools, crystals of rubianin

are obtained, while a small quantity of alizarin and rubiretin remains iu

the mother-liquid. (Schunck.)

b. ^Rubiretin. When the resinous drops obtained above are treated

with cold alcohol, they yield rubiretin, verantin remaining undissolved.

(Schunck.)

c. Verantin. Obtained in the preceding processes partly as verantite

of lead, partly as verantite of copper, and partly as insoluble residue

(a and b). The first two are decomposed with dilute sulphuric acid,

and the verantin is extracted with boiling alcohol, then dissolved in

a small quantity of boiling alcohol, and the dark reddish or yellowish
brown powder deposited on cooling is purified by redissolving in alcohol.

(Schunck.)
The madder-root exhausted with boiling water for the preparation of

rubian, still contains alizarin, rubiacin, and verantin. It is boiled with

hydrochloric acid, washed with water, arid boiled with potash, whereby
a dark red solution is formed, which being filtered and supersaturated
with an acid, yields a dark, brownish red precipitate. This being boiled

with water, yields alizarin and pectic acid, and leaves a residue of rubian

and verantin. The alizarin is separated from the pectic acid by recrystal-
lisation. The mixture of rubiacin and verantin boiled with ferric nitrate,

yields a solution of rubiacic acid, which may be precipitated by hydro-
chloric acid, while verantin remains undissolved. (Schunck.) See

below, rubiacinic acid.

2. By boiling with alkalis. Rubian is boiled with an excess of caustic

soda, till the colour of the liquid, which was at first blood-red, has turned

purple-red, and the liquid having become more concentrated, deposits
dark purple-red alizarite of soda. The solution is now decomposed with

excess of dilute sulphuric acid, whereupon it becomes colourless, depositing

orange-coloured flakes, which, having been thoroughly washed with water,
form a mixture of alizarin, verantin, rubiretin, and rubiadin. The
flakes are treated with boiling alcohol, which dissolves them leaving a

dark-brown substance (formed from sugar) ;
the liquid is filtered, and

the filtrate is precipitated with acetate of alumina, whereby alizarite of

alumina, together with a small quantity of verantin, is precipitated, and
is further treated as above described. (Schunck.) For the further treat-

ment of the mother-liquid containing rubiadin, rubiretin, and verantin, see Rubiadin,
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3. Byfermentation Action of Erythrozym on Kubian or by Fermen-
tation of Madder. By this method alizarin, rubiretin, and verantin are obtained
in smaller quantity than by methods 1 and 2, and are more difficult to purify.

Erythrozym is added to aqueous rubian, and the liquid is allowed to

stand in a moderately warm place until it has become tasteless and

colourless, owing to the deposition of a brown jelly. If this deposit should
not take place in 24 hours, more erythroxym must be added. Or madder is stirred

up with cold or warm water, and left in a warm place till a jelly is

formed. In both cases, the mass is mixed with a little water, and the

jelly is collected on a filter and washed with a small quantity of water.
It contains alizarin, rubiretin, verautin, rubiafin, rubiagiu, and rubiadipin,
which are separated as follows :

The mass is well boiled with alcohol as long as the liquid acquires a

yellow colour, and acetate of alumina is added to the filtrate, whereby
alizarin, verantin, and rubiafin are precipitated in combination with

alumina, but only partially. The whole is then filtered (for the further
treatment of the precipitate, see below), and sulphuric acid and a large quantity
of water are added to the dark brownish-red filtrate, whereby the whole
of the dissolved substances are precipitated as a yellow powder, which,
having been thoroughly washed with water, is redissolved in boiling
alcohol and mixed \\ith excess of acetate of lead. The dark purple-red
lead-precipitate, which is filtered boiling, contains alizarin, rubiretin,

verantin, and rubiafin
; the dark yellow filtrate rubiagin and rubiadipiu.

The lead-precipitate is decomposed with boiling hydrochloric acid, and
the precipitated yellow flakes are washed and covered with cold alcohol,
which extracts rubiretin, leaving alizarin, rubiafin, and verantin. On
the other hand, the above-mentioned precipitate produced by acetate of
alumina is decomposed with boiling hydrochloric acid

; the orange flakes

thereby separated are added to the residue of alizarin, rubiafin, and
verantin, which was left undissolved by cold alcohol ; and the whole is

dissolved in boiling alcohol and mixed with acetate of copper, which forms
a purple precipitate (rubiafite, verantite with a small quantity of alizarite

of copper). After filtering off the precipitate, alizarin alone remains in

solution and is precipitated by hydrochloric acid and water, and purified

by crystallisation. (Schuuck.)

Treatment of the Verantite and Rubiafite of copper. The purple copper
precipitate, decomposed by hydrochloric acid, deposits insoluble red

flakes, which, after washing, are dissolved in boiling alcohol, and treated
with hydrated stannous oxide, whereupon only rubiafin remains dissolved,
and crystallises from the filtrate in brilliant needles and lamina), while

verantin, together with a small quantity of alizarin, is precipitated as a
stannous oxide-lac. (Schunck.) See Verantin.

Higgin obtains his alizarin (rubiacin and xanthin), the first of which
is probably a mixture of alizarin and purpurin (see Wolff & Strecker,
Ann. Pharm. 15, 3), in the following manner : Madder is exhausted
in a digesting funnel with hot water, till the washings run off" almost-
colourless ; the cold extract is precipitated with dilute sulphuric acid

;

the precipitated flakes, containing alizarin, rubiacin, and a small quantity
of pectin, are collected ; and the filtrate, containing xanthin, traces of

alizarin, and a small quantity of sugar, is kept for the preparation of
xanthin. The flakes are first washed with water acidulated with sul-

phuric acid, then with pure water, afterwards mixed with an equal bulk
of powdered chalk, and boiled with water, till the washings assume H.
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bright red colour. This aqueous solution contains rubiacin, which is

separated by acidulating the nitrate with sulphuric acid, collecting and

washing the greenish yellow precipitate, and recrystallising from alcohol.

The residual chalk contains Higgin's alizarin, which is extracted by
digesting with dilute hydrochloric acid, filtering, washing the residue,
and recrystallising from alcohol.

Preparation of Niggin's Xanthin. The filtrate obtained as above is

neutralised with carbonate of soda
}

the rubiacin and alizarin still in

solution are precipitated by digesting the liquid for half an hour at 55
with a small quantity of hydrate of alumina ; the phosphoric and sul-

phuric acids are separated from the filtrate by means of baryta-water ;

and the xanthin is precipitated from the filtrate as a red lac by subacetate
of lead. This being washed with water, suspended in water, and decom-

posed by sulphuretted hydrogen, deposits xanthin together with sul-

phide of lead. The mixture is then washed with cold water and the

xanthin extracted by boiling water ; the solutions are evaporated to a

syrup (neutralised with baryta, if necessary), and then, to complete
dryness; the residue is extracted with absolute alcohol; and the alcoholic

solution is evaporated. (Higgin.)
The madder, after thorough washing with hot water, still contains the

greater part of the alizarin (p. 135) together with only a small quantity
of rubiacin. To separate the alizarin, the madder residue is boiled three

or four times with a weak solution of alum, whereby the rubiaciu is

removed, and the residue is then boiled for a quarter of an hour with a
saturated solution of alum and filtered, this treatment being repeated till

the madder is exhausted and has become ash-grey. The united decoc-

tions are cooled to 32 and strongly acidified with dilute sulphuric acid,

whereupon the alizarin is precipitated, the precipitation being promoted
by rapidly stirring the liquid. The product is collected and purified as

above. Higgin's alizarin differs from that prepared by other chemists!, by
its property of dissolving with purple-red colour in boiling aqueous alum.
Since this solution does not yield much deposit on cooling, it perhaps
consists of purpurin (p. xiii, 325), or according to Schunck, of alizarin con-

taining verantin (see below, Verantin). When boiled with aqueous sul-

phate of ammonia (or sulphate of potash) it is converted into a purple-
red powder, without dissolving (the behaviour of pure alizarin is not

known), and may thus be separated from Higgin's rubiacin.

Properties. Hydrated alizarin (p. 138) parts with its water between
100 and 120, becomes opaque, assumes a darker red colour, like native
chromate of lead, and is converted into anhydrous alizarin (Schunck),
which melts at a higher temperature, solidifies in a reddish brown

crystalline mass on cooling, and sublimes, according to Schuuck, at 215,
according to Schiel, at 225, in long, brilliant, golden yellow needles,

reflecting light with red colour. (Colin & Robiquet.) Sublimed alizarin

forms four-sided, flexible (Zenneck), brilliant, orange-coloured (Runge, Schiel), reddish

yellow (Debus), red, transparent needles. (Robiquet.) It is brighter in colour than
before sublimation, bright orange, transparent, and very brilliant. (Schunck.) In the
first sublimation there always remains a residue of carbon, according to Colin & Robi-

quet, Runge & Shunck, Wolff & Strecker, but not on resublimation, according to Colin
& Kobiquet & Runge. Neutral (Colin & Robiquet). Reddens litmus.

(Zenneck.) Heavier than water. Tastes bitter and acid. (Zenneck.)
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Wolff & Strecker's calculation.

20 C
G H
6 O

120

6

48

68-96
3-45

27-59 ..,

Schunck's calculation. Robiquet.

14 C
5 H
4 O

84 ....

5 ....

32 ..,

69-42

4-13

26-45

70-09 ..

3-73 ..

26-18 ..

Schist.

mean.

67-46
4-22

28-32

174 .... 100-00 C 14H5O4
.... 121 .... 100-00 .... 100-00 100-00

D , Wolff & Schunck.
Strecker. earlier. mean.
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addition of caustic potash. (Schunck.) 7. According to Wolff &
Strecker, alizarin is converted into purpurin by the fermentation of

madder, inasmuch as these chemists were able to obtain only purpurin,
but no alizarin, from fermented madder. This is denied by Schunck.

Combinations, With water. a. Hydrated Alizarin. Crystallised
from alcohol: long, transparent, dark-yellow prisms of high lustre,

resembling isatin, without any shade of brownish yellow or red, which they
have only when contaminated with verantin. (Wolff& Strecker.) Large,
rose-coloured needles. (Debus.) Brownish yellow, crystalline powder
(Runge); brownish red mass, having a brilliant fracture. (Gaultier &
Persoz.) It parts with 18' 12 p. c. water at 100, (C

20H 6 6 + 4Aq =
17'14; CUH 5 4 + 3Aq = 18-24 p. c.), without changing its form, and
is converted into anhydrous alizarin. (Schunk.)
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lustre on the surface. (Wolff & Strecker.) The ammonia-solution is

purple-red (Ruuge), violet-red (Colin & Robiquet), red (Schiel) ;
it

becomes turbid as the ammonia evaporates (Gaultier & Persoz^; leaves

a violet-brown film. (Schunck.) Dissolves in sulphide of ammonium with

beautiful reddish brown colour. (Gaultier & Persoz.)
Dissolves readily in aqueous caustic alkalis ; at a certain concentra-

tion, the solution appears of a deep purple colour by transmitted light,
and pure blue by reflected light ;

when more diluted, it appears

uniformly violet. (Wolff & Strecker.) The solution is pure blue

(Colin & Robiquet); of a beautiful red, permanent in the air (Gaultier
& Persoz); of a magnificent violet-blue, and, when saturated, purple

(Runge) ; violet (Schiel) ; purple, and leaves on evaporation a purple

uncrystalline mass. (Schunck.)
Dissolves in aqueous alkaline carbonates as in ammonia (Wolff &

Strecker), with magnificent purple colour. (Schunck.) The solution is

orange-red (Gaultier & Persoz); red. (Schiel.) Dissolves in arsenite,

arseniate, and silicate of potash. (Gaultier & Persoz.) It does not

dissolve in cold bicarbonate of soda, till the solution is warmed, where-

upon carbonic acid is evolved. (Zenneck.)
Alizarin is precipitated by acids from its alkaline solutions in deep

orange-coloured flakes. (Schunck.)

Alizarite of Soda. Alizarin is dissolved by heat in a cold-saturated

solution of carbonate of soda, and the compound which is deposited on

cooling is dried, then dissolved in absolute alcohol and precipitated by
ether. Purple flakes, insoluble in concentrated solution of carbonate of

soda and in cold concentrated saline solutions, but soluble in water and
in alcohol with orseille colour, which is turned blue by caustic soda.

(Wolff & Strecker.)

Alizarite of Baryta. Baryta produces a beautiful blue precipitate in

the solution of alizarin in ammonia (Robiquet & Colin); it precipitates and
decolorises the potash solution. (Schunck.) Alcoholic alizarin boiled

with baryta, turns lilac, and deposits a lilac precipitate. (Zenneck.)
a. Bibasic. Alcoholic alizarin is precipitated with excess of baryta-

water
;
the precipitate is washed out of contact of air with water and

warm alcohol, till the washings are no longer coloured by addition of

potash ; and the residue is dried at 100. (Wolff & Strecker.)

Wolff & Strecker.

rj20JT6Q6



140 PRIMARY NUCLEUS C-H 10
: OXYGEN-NUCLEUS C20H 6 }

.

**
2 C20H6O6,3HO ................ 375 .... 62-04

3 BaO ................................ 229-5 .... 37*96 ........ 38-03 .... 38-3

2C20H6O6
, + 3BaO,HO .... 604-5 .... lOO'OO

At 120 = 2C2 H6O6,3BaO (by calculation, 39'7 p. c. BaO). (Wolf & Strecker.)

According to Schunok, the formula is C 14H5O4,BaO or C 14H4BaO4
,HO, which requires

38-78 p. c. BaO.

c. Sesqui-acid. Alizarin is dissolved in aqueous ammonia, and after

the excess of ammonia lias been evaporated off, the solution is precipitated
with chloride of barium. After drying at 1 00, the salt still loses weight
at 120. (Wolff & Strecker.)

Wolff & Strecker.

60 C
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small crystals of alizarin, none of which remains in solution. (Schunck.)
The solutions of alizarin in alcohol and in potash are decolorised by
hydrate of alumina, while the whole of the alizarin is precipitated,

imparting a red or reddish purple colour to the alumina. (Schunck.)
Alizarin dissolves in aluminate of potash. (Gaultier &c Persoz.) It

forms the base of madder-lake.

Alcoholic or ethereal solution of alizarin is precipitated by oxide of
zinc. (Debus.) Alizarin dissolves readily in stannom chloride, and in

large quantity in stannous oxide mixed with potash (Gaultier & Persoz) ;

it is thereby reduced. (Schunck.) Ammoniacal alizarin forms a brown

precipitate with tin -salts. (Zenneck.)

Alizarite of Lead. Ammoniacal alizarin produces a purple-red
precipitate with acetate of lead. a. Two-thirds ? Alcoholic alizarin

is precipitated with alcoholic acetate of lead. Purple precipitate,

becoming deep red on standing. (Schunck.) b. Three-fourths ? Alco-
holic alizarin feebly acidulated with acetic acid is precipitated with
alcoholic acetate of lead, so that the first remains in excess ; whereupon
a violet precipitate is formed, stable at 160, insoluble in water, soluble
in acetic acid and in potash. (Debus.)

According to Wolff &

40 C 240 ,

10 H 10
10 O , 80
3 PbO 336
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solution does not deposit crystals on cooling, but on dilution. (Schunck.)
It is precipitated by water and by acids. (Kuhlmann, Schunck.)

Alizarin dissolves more readily in ether than in alcohol, with golden

yellow colour (Colin & Robiquet, and others); at 12, in 160 pts. ether of

sp. gr. 0*73. (Zenneck.) The solution is not reddened by small quantities
of alkalis, since the compound of alizarin with the alkali is precipitated.

(Wolff kStrecker.)
Alizarin dissolves sparingly in boiling acetic acid, and imparts to it a

yellow colour. (Schunck.) Dissolves slowly in cold, rapidly and more

abundantly in hot glycerin, forming an intensely scarlet liquid, which

deposits red flakes when mixed with water. (Arnodon, Dingl. pol.
Journ. 147, 465.)

Alizarin dissolves in rock-oil, oil of turpentine, and in fatty oils.

(Zenneck.) It produces on mordanted fabrics all the colours which can
be produced by madder. (Colin, Robiquet, and others.)

Primary nucleus C20H 12
.

Paranicene. C20H 12
.

ST. EVRE. N. Ann. Chim. Phys. 25, 503 j J. pr. Chem. 46, 4G5.

Formation, (xi, 176.)

According to Gerhardt (N. Ann. Chim. Phys. 45, 101), Pisani & E. Kopp
(Compt. Chim. 1847, 198) obtained only chlorobenzoiic acid by the action of chlorine

upon benzoic acid dissolved in potash, and not St. Evre's chloroniceic acid. If this

opinion be correct, and St. Evre had described as chloroniceic acid a mixture of benzoic
and chlorobenzoic acids, chloronicene may be identical with chlorobenzene or chloride of

phenyl (xi, 173), and chloronicene with chloraniline. Nitrochloronicene would be the

unknown nitrochlorobenzene. It remains therefore to shew whether the formulae of

paranicene, nitroparanicene, and paracinin are to be changed in a corresponding manner,
and to indicate the origin of these bodies. (Kr.)

Passes over when chloroniceate of baryta or a mixture of chloroniceic

acid with excess of baryta or lime, is submitted to dry distillation, after

the chloronicene (C
20CPH 10

),
and contaminated thereby, as a white sub-

limate, which must be pressed between paper, carefully washed with cold

ether, and passed in the state of vapour through a tube containing lime
heated to redness.

Lemon-yellow, broad lamince, of sp. gr. 1-24, and boiling at 365. It

has a penetrating taste and smell. Vapour-density =. 4 '79.
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Cuminic Alcohol.

_ C20H 12
,H

2 2
.

KRAUT. Dissertation uber Derivate des Cuminols und Cymens, Gott.

1854; abstr. Ann. Pharm. 92, 66 ; J. pr. Chem. 64, 159 ; Pharm.
Centr. 1855, 107 ;

N. Ann. Chim. Phys. 43, 347.

Cymylic alcohol.

Formation. Produced by the action of alcoholic potash on cuminol
at mean temperature, or more rapidly at the boiling heat.

Preparation. 1 vol. of cuminol is distilled upwards with 2 vols. of

alcoholic potash for an hour
j
a large quantity of water is then added,

and the whole is distilled, as long as oil-drops float on the distillate.

A mixture of cuminic alcohol and cymene then passes over together with
alcohol and water. This is collected, shaken up with very dilute solution

of alkaline bisulphite in order to remove any undecomposed cuminol that

may be present, then washed with water, dried over chloride of calcium,
and distilled alone. The cymene which first passes over is collected apart,
and thus separated from the cuminic alcohol which distils between 240
and 250. The product is purified by several fractional distillations, the

first portion of the distillate being rejected.

Properties. Colourless oil, having a feeble and pleasant aromatic
odour and a burning taste. Boils at 243. Taking into account the correction

necessary for the temperature of the column of mercury, it must boil at a higher tern.

perature, probably at 270. (H. Kopp. Ann. Pharm. 96, 23.)

Permanent in the air. Neutral.
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of hydrochloric acid, and leaves a brown residue becoming buttery on

cooling, probably benzoate of cumyl.
Combinations. Cuminic alcohol is insoluble in water. It does not

unite with the alkaline bisulphites. It mixes with alcohol and ether in
all proportions.

Cuminol.

C 20H 12 2 = C20H 12
,0

2
.

GERTIARDT & CAHOURS. (1841.) N. Ann. Chim. Phy*. 1, 63; J. pr.
Chem. 23, 321 ; Ann. Pharm. 38, 67 : JV. Br. Arch. 27, 155.

CAHOURS. N. Ann. Chim. Phys. 23, 345 ; J. pr. Chem. 45, 143; abstr.

Ann. Pharm. 70, 44.

BERTAGNINI. Ann. Pharm. 85, 275.
CHIOZZA. N. Ann. Chim. Phys. 39, 216.

KRAUT. Dissert, iiber Cuminol und Cymen, Gott. 1854; abstr. Ann.
Pharm. 92, 66 ; J. pr. Chem. 64, 159 ; N. Ann. Chim. Phys. 43,
347.

SIEVEKING. Dissert, uber Cuminol und Cymen, Gott. 1857 ;
abstr. Ann.

Pharm. 106, 257; J. pr. Chem. 74, 505.
J. TRAPP. Petersb. Acad. Bull. 16. 298

; J. pr. Chem. 74, 428 ; Ann.
Pharm. 108, 386.

Cuminic aldehyde, Hydride of cumyl.

Sources. Occurs together with cymene in Roman oil of cumin, the

volatile oil of Cuminum cyminum. (Gerhardt & Cahours.) It exists

ready formed in the seeds, and may be extracted by absolute alcohol,

and, precipitated with water, after evaporation. (Gerhardt & Cahours.)
Roman cumin seeds, distilled four times with water, yield 3'27 p. c. oil.

(Noad, Ann. Pharm. 63, 286), 2- 8 p. c. (Zeller, N. Jakrb. Pharm. 1854,
1, 225.) The oil is bright golden-yellow, of sp. gr. O975, very mobile,
and has a sharp, aromatic, and slightly bitter taste. (Bley, N. Tr. 1 9,

1, 3.) Roman cumin oil is coloured pale yellow by a small quantity of

resin, formed by the action of the air on cuminol ; hence its colour

gradually deepens. It becomes acid on exposure to the air. It begins
to boil at 170, and the portion passing over at 175 contains 88'27 p. c.

C, 10-83 p. c. H, and 0'88 p. c.
;
the portions which come over after-

wards up to 230, are progressively richer in oxygen, till at 255 an oil

passes over containing 85'88 p. c. C, 10'46 p. c. H, and 3'66 p. c. 0.

(Gerhardt & Cahours.) Roman cumin oil is resinised by fuming nitric

acid, and when treated with sulphuric acid, becomes viscid dark brownish

red, and then milky on addition of water, owing to the deposition of

resin. It turns greenish yellow with bromine, without undergoing
further change, and dissolves iodine with brownish red colour, without

evolving heat or detonating. It forms a liniment with caustic potash,
also with ammonia. It dissolves abundantly (?) in water, and readily
in alcohol and in ether. (Bley.)

Cuminol occurs also in the volatile oil of the seeds of the water-

hemlock (Cicuta mrosa.} (J. Trapp.) Ten pounds of the seeds of this

plant gave by distillation with water 2 oz. of a colourless, limpid oil,

lighter than water, and possessing the odour and taste of Roman cumin

seeds. When this oil is shaken with concentrated aqueous bisulphite of
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soda, It becomes milky and solidifies in 12 hours in a white crystalline
mass of bisulphite of soda and cuminol to which cymene still adheres.

The cymene is removed by pressing the product between blotting paper

(whereby the oil is absorbed,, and may be afterwards separated by distil-

lation), and the mass is completely purified by recrystallisation from
weak alcohol. (T. Trapp.)

Preparation. From Roman Cumin oil. \ . The oil is distilled in an
oil-bath till the temperature has reached 200, when all the cymene
passes over together with a large quantity of cuminol ; after prolonged
heating, the residue consists of pure cuminol. This is distilled in a
stream of carbonic acid, and preserved out of contact with the air.

(Gerhardt & Cahours.) 2. By submitting Roman cumin oil to repeated
fractional distillation, it is divided into two parts, one boiling below 190
and containing almost all the cymene ; the other boiling above 1 90, and

containing cuminol together with small quantities of cymene and cuminic
acid. "When 1 vol. of the latter is shaken up with 2 or 3 vols. con-

centrated aqueous bisulphite of soda, it forms a granular crystalline

mass, which, after standing for 24 hours, during which time it becomes

quite hard, is collected and pressed between blotting paper frequently
renewed, and distilled with water and an alkaline carbonate or caustic

alkali ; pure cuminol then passes over with the vapour of water.

The cymene which has passed over below 190 J
contains a little more

cuminol, which may be separated by shaking the liquid with dilute

bisulphite of soda, removing the precipitate, and distilling the solution

with aqueous carbonate of potash. (Bertagnini, Kraut.) If the com-

pound of cuminol with bisulphite of soda be decomposed with dilute

sulphuric acid and submitted to distillation, an oil no longer capable of

combining with bisulphite of soda, remains in the residue; it is therefore

better to rectify alone the cuminol separated by sulphuric acid from the

compound with bisulphite of soda. (Sieveking.)

Properties. Colourless or yellowish oil. Boils at 220, without

decomposition, if air be excluded (Gerhardt & Cahours); from platinum,
at 22 9 '4

, or, taking into account the correction necessary for the mercury column
of the thermometer, at 236-6, under 748 mm. pressure. Sp. gr.

= 0'9727,
at 13-4, = 0-9832 at 0. (H. Kopp, Ann. Pharm. 94, 317.) Vapour-
density = 5-24, but at the high temperature required for the determina-
tion the cuminol decomposes slightly. (Gerhardt & Cahours.) It has a

strong smell of cumin, and a sharp, burning taste. (Gerhardt & Cahours.)

Gerhardt & Cahours,
Dried over chloride of calcium. mean.
20 C 120 .... 81-08 80-89
12 H 12 .... 8-11 8-45
2 O 16 .... 10-81 10-66

C20H 12O2 148 .... 100-00 100-00

Vols. Vapour-density.

C-vapour 20 8-3200
H-gas 12 0-8316
O-gas 1 1-1093

Cuminol-vapour 2 ,.... 10*2609
1 5-13045

VOL, XIV.
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Decompositions. 1. Oxidises at mean temperature in the air,

especially in moist air. It becomes resinised and acid by distillation in

vessels containing air. (Gerhardt & Cahours.) 2. It is very slowly

decomposed by water at mean temperature, without evolution of

hydrogen, into cuminic acid and an oil richer in hydrogen (probably
cuminic alcohol, Kr.). (Gerhardt & Cahours.) 3. If fuming nitric acid

be gradually dropped upon cuminol, avoiding all elevation of temperature,
till the brown colour of the mixture just disappears, the liquid on

standing deposits white crystals of cuminic acid. If heat be applied, a

large quantity of resin and nitrocuminic acid are obtained, even if dilute

nitric acid be employed. (Gerhardt & Cahours.) 4. Sulphuric acid

dissolves cuminol, if the liquid be kept cool, with dark red colour ; on

adding water, a brown tar is precipitated. (Gerhardt &, Cahours.)
5. It is converted by moist bromine or chlorine, in diffuse daylight, into

bromo- or chloro-cuminol. In the sun, chlorine is taken up more freely,

probably because several atoms of hydrogen are replaced by chlorine.

(Gerhardt & Cahours.) 6. Cuminol, evaporated with hydrochloric acid,

leaves a mixture of resin and cuminic acid. (Gerhardt & Cahours.)
7. By pentachloride of phosphorus it is converted into chlorocuminol.

(Cahours.) 8. Dry gaseous ammonia converts it, after a while, into a product
analogous to hydrobenzamide. (Gerhardt & Cahours.) Sieveking was unable to

obtain this product. Even on prolonged contact with aqueous ammonia, it does

not form crystals, but only a yellow mass, which cannot be obtained in crystals, even

after solution in ether and evaporation. (Sieveking.) Sieveking once obtained

crystals by passing ammonia into alcoholic cuminolj but the quantity was too small for

analysis. 9. Its alcoholic solution is converted by sulphide of ammonium
into thiocumol, C20H 12S2

. (Cahours, Compt. rend. 25, 459.) 10. Potas-

sium acts but slightly in the cold on cuminol, becoming dull but not

evolving any gas-bubbles. On gently warming the tube, a violent action

ensues, hydrogen is evolved in large quantity, and cuminol-potassium
formed. (Gerhardt & Cahours.) 11. When cuminol is dropped on

fnsed hydrate of potash, each drop as it comes in contact with the potash,
turns first red, then white, and solidifies, forming cuminate of potash.

(Gerhardt & Cahours.)

C20H12Q2
1- KO,HO = C2 HUKO4 + 211.

When a piece of hydrate of potash is covered with cuminol and a

gentle heat applied, it becomes covered with a gelatinous cauliflower-like

mass (without evolution of hydrogen), which, on being separated from
the potassium and pressed between paper, deposits, in contact with water,
cuminol (cuminic alcohol, according to Kraut), while cuminate of potash
remains in solution. (Gerhardt & Cahours.) It is decomposed by
aqueous potash (Gerhardt & Cahours), and more rapidly by alcoholic

potash (Kraut), without evolution of hydrogen, into cuminate of potash
and an oil (Gerhardt & Cahours) ;

into cuminic alcohol. (Kraut.)

2C20H]2O2 + KCXHO = Ci0H 14O2 + C20HKO4
.

Decomposition with evolution of hydrogen also takes place when cuminol
is acted upon by fused potash not too strongly heated. (Gerhardt &
Cahours.) In this reaction, cymene is liberated, the cuminol being first

decomposed into cuminate of potash and cuminic alcohol, and the latter

further decomposed into cuminate of potash and cymene. (Kraut.)
1 2. By a mixture of bichromate of potash and sulphuric acid, it is con-

verted into cuminic acid (Gerhardt & Cahours) ;
if the action be prolonged,
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insolinic acid is formed (xiii, 318). (Hofmann, Ann. Pharm. 97, 207.)
By heating Roman cumin oil with chromate of potash and sulphuric acid, Persoz
obtained cyminic and cumino-cyminic acids, the first being identical with cuminic acid,

the second with insolinic acid. (Compt. rend. 13, 431.) 13. By the action of

cyanide ofpotassium on cuminol, Gerhardt & Cahours once obtained a product analogous
to benzoin, which, however they were unable to produce again. 14. Heated with
chloride of cumyl, it forms cumyl. (Chiozza.)

Combination*. With Potassium. Cuminol-potassium. When cuminol
is carefully heated with a slight excess of potassium, a violent reaction,

accompanied by abundant evolution of hydrogen, takes place, and the

whole of the cuminol is converted into gelatinous cuminol-potassium.

(Gerhardt & Cahours.) Chiozza heats cuminol with potassium in a

covered platinum crucible, presses the product between blotting paper,
and places it in vacuo over sulphuric acid, which absorbs with avidity
the adhering cuminol. According to Gerhardt Cahours, it is also

produced by the action of fragments of caustic potash on cuminol at

ordinary temperatures (p. 146).
It is decomposed by water into cuminol and hydrate of potash, and

rapidly converted by moist air into cumin ate of potash. (Gerhardt &
Cahours.) With chloride of cumyl, it forms chloride of potassium and

cumyl ; with chloride of benzoyl a similar product, which is rapidly
converted by aqueous potash into cumyl. (Chiozza.)

With Bisulphite of Ammonia. When Roman cumin oil (mixture of

cymene and cuminol) is mixed and shaken up with aqueous bisulphite of

ammonia of 29 B., it forms almost immediately a crystalline mass,

which, when separated from the mother- liquid and dissolved in boiling

alcohol, deposits after a time beautiful groups of needles. (Bertagnini.)
If the compound is kept in a sealed glass tube in the dark, it remains

unchanged for several months, and then turns yellowish, probably from

spontaneous decomposition. (Bertagnini.)

With Bisulphite of Potash. When Roman cumin oil is gently warme
with aqueous bisulphite of potash of between 28 and 30 B., a large part
of it dissolves, and is deposited on cooling in brilliant lamina* of the com-

pound of bisulphite of potash and cuminol. The undissolved portion
yields all its cuminol when shaken up with fresh quantities of bisulphite
of potash, so that only cymene remains. (Bertagnini.)

The compound is decomposed by water. Heated in a test tube, it

evolves sulphurous acid and cuminol. It dissolves in water containing a

small quantity of a bisulphite, without decomposition, even when heat is

applied. It is insoluble in concentrated solutions of the alkaline bisul-

phites. (Bertagnini.)

With Bisulphite of Soda. Roman cumin oil, shaken up with aqueous
bisulphite of soda of 27 B., forms a buttery mass, becoming hard in the
course of a few hours. This is separated from the mother-liquid, and
dissolved in very dilute boiling alcohol

; whereupon it crystallises from
the solution on cooling, in needles which may be purified by recrystal-
lisation from dilute alcohol. (Bertagnini.)

Brilliant, white, inodorous needles (bulky, nacreous scales : Trapp),
which turn yellow on prolonged exposure to the air (Bertagnini) ; they
effloresce in the air. (Trapp.) When heated, it evolves sulphurous acid

L 2
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and cuminol, and leaves sulphite of soda and charcoal (Bertagnini.)
It is decomposed by boiling water, depositing a white powder, and

forming a turbid milky liquid. (Trapp.)
It is decomposed by (aqueous ?) ammonia ; after prolonged contact, a

thick oil is precipitated, probably resembling the oil produced from
cuminol by ammonia. (Sieveking.) Insoluble in cold water. (Trapp.)
Dissolves in water containing a small quantity of a sulphite, especially
with the aid of heat. The solution is decomposed by heating with bases

or acids. It is decomposed by iodine or bromine, with formation of

sulphuric acid and separation of cuminol ; an excess of bromine forms a

crystalline, easily fusible substance, which combines with bisulphites and
is probably bromide of cumyl (bromoctiminol 2). (Bertagnini.)

It does not dissolve in concentrated solutions of the sulphites, or

(slightly, Trapp) in cold alcohol or in ether. (Bertagnini.)

NaO
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hydrogen, when cuminol is fused with hydrate of potash. (Gerhardt &
Cahours.) With simultaneous formation of cuminic alcohol (Kraut) :

by the action of water, or of aqueous (Gerhardt fe Cahours), or alcoholic

potash on cuminol. From cuminic alcohol, by oxidation with nitric

acid
; by fusing it with hydrate of potash, hydrogen being evolved

; by
boiling it with alcoholic potash, cymene being simultaneously produced.

(Kraut.)

Preparation. Hydrate of potash is fused in a retort, into the tubulus

of which a funnel-tube, drawn out to a fine point, has been fitted, and
cuminol or Roman cumin oil is gradually dropped into the retort, each

drop becoming solid and white as it comes in contact with the hydrate
of potash, while (if Roman cumin oil be used) cymene distils over. When
all the cumin oil is decomposed, the residue is dissolved in water, and

any unvolatilised cymene that may be present is removed with a pipette.
Nitric acid in slight excess is then added, whereby cuminic acid is precipi-
tated in white or yellowish flakes ; these are collected on a filter, washed
and fused in a dish ; the fused mass, which solidifies ori cooling, is

separated from adhering water and distilled per se ; and the distillate is

crystallised from alcohol. If it is not required to collect the cymene,
the Roman cumin oil may be dropped on potash fused in a dish, whereby
the operation may be more rapidly conducted. (Gerhardt & Cahours.)

When the hydrate of potash is fused in glass retorts, the vessels are

rapidly corroded; and the use of an open dish occasions much loss from
the volatilisation of cuminol; it is therefore preferable to decompose
Roman cumin oil with alcoholic potash, so that the cuminic alcohol at first

formed may be completely decomposed into cuminic acid and cymene
(Kr.) Persoz heats Roman cumin oil with a mixture of 5 pts. bichro-

mate of potash, 11 pts. oil of vitriol, and 40 pts. water, whereby a
distillate containing acetic acid and a mixture of cuminic and insolinic

acids is obtained (xiii, 319), and is separated by alcohol, in which inso-

linic acid is insoluble.

Properties. Beautiful, white, tabular prisms. (Gerhardt & Cahours.)

(Rhombic, according to Persoz.) Melts at 115. (Persoz, Gerhardt.)
In the earlier investigations of Gerhardt and Cahours, its melting point was found
to be 92; but this acid contained cymene. (Gerhardt, Compt. rend. 20, 1443.)

It floats on boiling water as a colourless oil, which solidifies on cooling.
Boils above 250, but volatilises with the vapour of water. Sublimes

readily without decomposition in beautiful long needles. The vapour
has an acid suffocating smell. Tastes strongly acid (it is tasteless,

Persoz), and has a faint odour of bugs. (Gerhardt & Cahours.)

Hofmann. Gerhardt.

20 C ,.

12 H
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Decompositions. 1. Cuminic acid is converted by boiling fuming
nitric acid (and by cold nitrosulphuric acid : Kraut) into nitrocuminic

acid ; by heated nitrosulphuric acid, into binitrocuminic acid. (Cahours.)
2. By pentachtoride ofphosphorus, into chloride of cumyl. (Cahours.)

Its soda-salt mixed with terchloride of phosphorus forms chloride

of cumyl and phosphite of soda. (Gerhardt.) Chlorophosphoric acid

converts cuminate of soda into cuminic anhydride. (Gerhardt.)
4. By boiling with bichromate of potash and sulphuric acid, it is con-

verted into insolinic acid. (Hofmann.) 5. By dry distillation with

excess of caustic baryta, it is decomposed into carbonate of baryta and

cymene. (Gerhardt & Cahours.) 6. It passes through the system

unchanged into the urine. (Hofmann.) 7. The potash-salt heated

\ ith bromide of cyanogen yields cumonitrile and bromide of potassium.

Jaliours.) 8. The soda-salt heated with chloride of acetyl, benzoyl, or

cumyl, forms the corresponding conjugated anhydride. (Gerhardt.)

Combinations. The acid is scarcely soluble in cold water, slightly in

boiling water, from which it is deposited on cooling. (Gerhardt &
Cahours

; Persoz.) It is more soluble in acidulated water, hence it

must not be precipitated with too much nitric acid. (Gerhardt and

Cahours.)

Dissolves in strong sulphuric acid without coloration. If the acid has

not been purified by sublimation and then by crystallisation from alcohol,

it still contains an oil, and turns red with sulphuric acid. (Gerhardt
& Cahours.)

Cuminic acid forms salts with bases : Cuminates. They resemble the

benzoates. (Persoz.) It decomposes the alkaline carbonates. (Ger-
hardt & Cahours.)

Cuminate of Ammonia. Friable tufts, becoming dull in the air,

probably from loss of ammonia. (Gerhardt & Cahours.) It is decom-

posed by heat, partly into cuminic acid and ammonia, partly into cumin-

amide and cumonitrile. Heated in a sealed tube, or heated almost to

fusion for a long time in a retort, it is for the most part principally

converted into cuminamide, and when rapidly distilled, into cumonitrile.

(Field.)

Cuminate of Potash. Ill-defined, deliquescent crystals. (Gerhardt
& Cahours.)

Cuminate of Baryta. Carbonate of baryta is decomposed by cuminic

acid. The concentrated solution, filtered hot, deposits immediately on

cooling, nacreous scales, each of which at the moment of its formation

exhibits the prismatic colours. Tastes very bitter; dissolves readily in

alcohol and in ether. (Gerhardt & Cahours.)

Ba
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up slightly, without volatilising. The residue contains a small quantity
of metallic copper, cumiuic acid, cuprous eliminate, and a copper-

salt, which, when decomposed by acids, deposits a semi-fluid oil.

(Chiozza.) By dry distillation, it yields cumiuic acid and cymene.
(Kraut.)

Cuminate of Silver. Nitrate of silver gives with cuminate of ammonia
a white curdy precipitate which rapidly blackens in the light. Subjected
to dry distillation, it yields carbonic acid and cumiriic acid (part of

which is decomposed into carbonic acid and cymene), and leaves a

residue of charcoal and carbide of silver, the latter remaining unchanged
even when the salt is ignited in the air.

Gerhardt & Cahours.
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Combines with salifidble bases, forming compounds some of whic

crystallise well.

Oxycuminate of Silver. Yields on ignition 37''41 p. c. Ag, corre-

sponding to the formula C20AgHn 6
,
which requires 37'63 p. c. Ag.

Oxycuminic acid is more readily soluble in alcohol than in water.

Chlorocumol.

1
2 _ C20H12

,CP.

CAHOURS. (1848.) tf. Ann. Chim. Phys. 23, 345 ; J. pr. Chem. 45,
143 ; abstr. Ann. Pharm. 70, 44.

J, P. SIEVEKING. Dissert, uber Cuminol und Cymen, Gott. 1857; abstr.

Ann. Pharm. 106, 258 ; J. pr. Chem. 74, 505.

J. TUTTSCHEFF. Petersl. Acad. Bull. No. 392 ; J. pr. Chem. 75, 370;
abstr. Rep. Chim. pure. 1, 268.

Chlorocuminol.

Formation and Preparation. Pentachloride of phosphorus reacts

violently and rapidly on cuminol ; the mixture becomes hot, and yields

by distillation oxychloride of phosphorus boiling at 111, and chloro-

cumol, leaving but a small residue. The portion distilling between
250 and 265 is collected apart, washed with water and dilute potash
till all traces of oxychloride of phosphorus have been destroyed; then

a^ain with water ; afterwards dried over chloride of calcium and rectified.

(Cahours.) In the action of pentachloride of phosphorus on cuminol, charcoal is

deposited. (Tiittscheff.) If the product obtained from equal numbers of atoms of

pentachloride of phosphorus and cuminol be heated to 150, after the oxychloride of

phosphorus has distilled over, it blackens, evolves large quantities of hydrochloric acid,

and on being further heated to 250 or 260, yields scarcely any chlorocumol. It is

therefore preferable to place 5 pts. pentachloride of phosphorus in a tubulated retort,

into the tubulus of which a glass tube is fitted by means of a perforated cork, and to

connect with this a dropping burette, by which 2 pts. cuminol may be introduced by
small portions. After the action has ceased, the whole is heated to 150, or till almost

all the oxychloride of phosphorus has passed over, and the residue is mixed with water;

whereupon the chlorocumol is deposited at the bottom of the vessel. This is collected,

carefully separated from adhering water, and distilled by itself. The portion distilling

between 250 and 260, amounting to fths of the cuminol employed, is collected apart.

(Sieveking.)

Properties. Limpid liquid, heavier than water. (Cahours.) Boils

between 255 and 260 (Cahours) at 255, with slight decomposition,

evolving hydrochloric acid and depositing charcoal. (Tuttscheff.) It

smells like chloride of benzoyl (Cahours) ; penetrating, and not disagree-
able. (Sieveking.)
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Decompositions. 1. Heated with alcoholic ammonia in a sealed tube,
it forms chloride of ammonium and a thick yellow oil. (Sieveking.)
2. It does not appear to be decomposed by aqueous potash. (Cahours.)

3. With hydrosulphate of potassium, it yields chloride of potassium,
and a viscid product of repulsive odour. (Cahours.) The alcoholic

solution, treated for some time with sulphide of ammonium, yields a dark
red resin soluble in ether. (Sieveking.) 4. By freshly precipitated
oxide of silver it is converted into cuminol. (Tiittscheff.) 5. When
2 At. ethylate of soda are heated with 1 At. chlorocumol, chloride of

sodium and a red liquid are obtained. When this product is distilled,

first alcohol, and then, between 170 and 238, an oil passes over, which
behaves with alkaline bisulphites like cuminol. (Sieveking.) 6. With
acetate of silver, it forms acetate of cumo-glycol (Sieveking); with benzoate

of silver, benzoate of cumoglycol. (Tiittscheff.)
Insoluble in water. (Cahours.) Readily soluble in alcohol and in

ether. (Cahours.)

Conjugated compounds of the Primary Nucleus, C20H 13
.

Acetate of Cumoglycol,

C28H18 8 = 2C4H3 3
,C

20H 12OV

J. P. SIEVEKING. (1857.) Dissert, uber Cuminol und Cymen, Gott,

1857j Ann. Pharm. 106, 258; /. pr. Chem. 74, 505.

Acetate of Cumylene. Essigsdure Cumol-'dther.

Preparation. Chlorocumol is mixed with excess of acetate of silver,

and the reaction, which immediately ensues,, is finally aided by a gentle
heat. The product is treated with ether ; the solution evaporated ; and
the residue washed with aqueous carbonate of soda, and crystallised
from ether, whereby yellowish crystals, contaminated with an oil, are

obtained.

Properties. Colourless crystals, resembling the swallow-tail crystals
of gypsum. Melts at a moderate heat, and diffuses a powerful odour of

acetic acid and cuminol.

Sieveking.

28 C



154 CONJUGATED COMPOUNDS OF THE PRIMARY NUCLEUS C20H 13
.

Benzoate of Cumoglycol.

C 48H 22 8 = 2CUH 5 3

,C
20H 12 2

.

J. TiJTTSCHEFF. Petersb. Acad. Bull. No. 392 ; J. pr. Chem. 75, 370.

Bibenzoate of Cumol ; Benzoate of Cumylene.

Formation and Preparation. Seven pts. chlorocumol are mixed in a

porcelain dish with 16 pts. benzoate of silver ; the mass thereby formed
is treated with ether, which leaves the chloride of silver undissolved

;

and the resulting solution of benzoate of curnoglycol is left to evaporate

spontaneously, whereupon a brownish yellow oil, solidifying in crystals
in a few days, is deposited. This is pressed between paper, washed with

aqueous ammonia, and recrystallised alternately from ether-alcohol and
absolute alcohol.

Properties. Brilliant, colourless needles, melting at 88, and solidify-

ing in crystals on cooling.
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Preparation. To freshly prepared cuminol -potassium (p. 147), an

equivalent quantity of chloride of cumyl is added ; whereupon the

mixture liquifies, and when gently heated, becomes pasty, and deposits
chloride of potassium. The excess of chloride of cumyl and any
cuminic anhydride that may have been formed are removed by washing
the product with weak potash ;

the mixture is shaken with ether, which

takes up the cumyl ; the ethereal stratum is decanted, and dried over

chloride of calcium
; and the ether is evaporated over the water-bath.

Properties. Viscid oil. Cooled to 18 in a freezing-mixture, it

solidifies in a clear, uncrystalline mass. Heavier than water. It has a

faint odour at ordinary temperatures, and an agreeable odour of geraniums
when heated.
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2. When chloride of cumyl is added to strong alcohol, the mixture becomes

hot, and on addition of water, deposits eliminate of ethyl. (Cahours.)

Properties. Colourless liquid. Lighter than water. Boils at 240.

Vapour density =. 6-65. It has a very agreeable odour of pippins.

Gerhardt & Cahours.

mean.

24 C 144 .... 75-00 74-45
16 H 16 .... 8-33 8-65

4 O 32 .... 16-67 16-90

C 4H5O,C20HnO3
.... 192 .... 100-00 100-00

Vols. Density.

C-vapour 24 9'9840

H-gas 16 1-1088

O-gas 2 2-2186

Ether-vapour 2 13-3114
1 6-6557

Decompositions. The vapour is readily inflammable, and burns with

a blueish flame. Heated with potash, it yields alcohol and cuminate of

potash. (Gerhardt & Cahours.)
Insoluble in water. Dissolves in every proportion in alcohol and in

ether. (Gerhardt & Cahours.)

Acetocuminic Anhydride.

6 _ C4H3 3

,C
20HU 3

.

GERHARDT. (1852.) Compt. rend. 34, 904; Ann. Pharm. 83, 114; in

detail, N. Ann. Chim. Phys. 37, 304 ; Ann. Pharm. 87, 82.

Cuminate acetique, Acetate cuminique, Anhydrous Cuminacetic Acid.

Obtained in the same way as acetobenzoic anhydride (xii, 95),
from cuminate of soda and chloride of acetyl.

Properties. Neutral oil having an agreeable odour of Spanish wine.
Heavier than water.

24 C
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Cuminate of Phenyl,
= c i2H5

0,C
20Hn 3

.

WILLIAMSON & SCRUGHAM. Phil. Mag. 7,370 ;
Chem. Gaz. 1854, 193 ;

Ann. Pharm. 92, 316 ; J. pr. Chem. 62, 365; Pharm. Centr. 1854,
506

; N. Ann. Ghim. Phys. 41, 491.

KRAUT. Dissertation, Gott. 1854 j N. Br. Arch. 96, 272.

Cunrinsaurc- Carbolsaure, Cumyl-phenyl.

Formation. By the action of chloride of cumyl on phenylate of

potash. (Williamson & Scrugham.) By the dry distillation of curao-

salicylic acid, or of a mixture of chloride of cumyl and salicylate of

soda in equal numbers of atoms. (Kraut.)

Preparation. 16 pts. salicylate of soda are heated with 18 pts.

chloride of cumyl in a retort, at first gently, till the mixture has become

pasty and the odour of chloride of cumyl has disappeared, then more

strongly, as long as oil continues to pass over. The distillate is heated

to boiling with dilute aqueous potash, whereupon cuminic and carbolic

acids dissolve in the potash, and cuminate of phenyl is deposited on

cooling as a crystalline mass which is purified by washing, freezing, and

repeated recrystallisation from alcohol. (Kraut.)

Properties. Long, white needles, melting between 57 and 58.

Distils without decomposition. It has an agreeable odour, resembling
that of benzoate of phenyl, especially when heated.

Kraut.

mean.

32 C ........................ 192 .... 80-00 ........ 80'58

16 H ........................ 16 .... 6-60 ........ 6-87

4 O ....................... 32 .... 13-40 ........ 12-55

C^H^C^H 1^3
.... 240 .... 100-00 ........ 100-00

Decompositions. 1. When a mixture of cuminate of phenyl and
nitrate of soda is heated with strong sulphuric acid, binitrocuminic acid

(and probably nitrocuminic acid) is formed. (Kraut.) 2. It is resolved

by strong sulphuric acid into cuminic acid and sulpho-carbonic acid.

(Kraut.) 3. It is not decomposed by aqueous potash, but alcoholic

potash decomposes it, yielding cuminate and phenylate of potash. (Kraut.)
It is insoluble in water. Dissolves readily in hot alcohol and in

ether.

Benzo-cuminic Anhydride.
_ c i4H5 3

,C
20Hn 3

.

GERHARDT. (1852.) Ann. Pharm. 82, 114; N. Ann. Chim. Phys. 37,
285

; Ann. Pharm. 87, 79.

Anhydrous Benzocuminic acid, Cuminate of lenzoyl, Benzoate of cumyl t Was-
serfreie Benzoesdure- Cuminsdure.

Preparation. 20 pts. dried cuminate of soda are heated in a retort

with 15 pts. chloride of benzoyl, till the odour has disappeared ; after
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which the whole is allowed to cool. A thick, almost colourless syrup is

thus obtained, which is warmed with water to dissolve out the chloride of

sodium ; whereupon the benzo-cuminic anhydride collects at the bottom
of the vessel as an oil. This is washed first with aqueous carbonate
of soda, then with water, and after pouring off the water, dissolved

in ether and gently warmed till the ether and adhering water have

evaporated.

Properties. Thick, almost colourless, and inodorous oil. Sp. gr.
1*115 at 23. Heated in open vessels, it appears to volatilise without

decomposition, and yields very pungent vapours.

34 C ...
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Cuminate of Methyl-salicyl.
_ C2H3

0,C
20HU 3

,C
UH4 4

.

GERHARDT. (1854.) Compt. rend. 38, 32; Ann. Pharm. 89, 3G2; Chem.

Centr. 1854, 131; Traite, 3, 327.

Cuminsaure Methylsalicylsaure.

When chloride of cumyl is heated with salicylate of methyl, a viscid

oil is obtained, which crystallises when mixed with ether, and evapo-
rated.

Properties. Crystallises from alcohol in very brilliant laminae, and
from ether, by spontaneous evaporation, in thick, oblique prisms. It is

deposited from its hot saturated alcoholic solution as an oil which remains

fluid for a long time.

Insoluble in water, slightly soluble in cold alcoJiol. Very soluble in

ether.

Oenantho-cuminic Anhydride.
24 6 _ CUH I3 8

,C
2 H 11 3

.

CIIIOZZA & MALERBA. Ann. Pharm. 91, 102; Chem. Centr. 1854, 793;
J. pr. Chem. 64, 32.

Cumyl-oenanthylal, Anhydrous Oenanlho-cuminic acid, Oenanthylate of Cumyl.

Obtained by the action of chloride of cumyl on oenanthylate of

potash.
Colourless oil, smelling feebly of apples and slightly aromatic in the

cold. Lighter than water. Heavier than water (Chiozza & Malerba). (Ger-

hardt, Traite, 3, G01.) When heated, it yields vapours which attack the

organs of respiration.

Chiozza & Malerba.

34 C ............................ 204 .... 73-91 ........ 74-0
24 H ............................ 24 .... 8-69 ........ 8-2

6 O ............................ 48 .... 17-40 ........ 17-8

C 14H13O3
,C

20nnO3
...... 276 .. 100-00 .. 100-0

Cuminic Anhydride.

= C20H 11 3

,C
20H 11 8

.

GERHARDT. (1852.) Compt. rend. 34, 904; Ann. Pharm. 83, 114;
more detailed, N. Ann. Chim. Phys. 37, 304; Ann. Pharm. 87, 7?.

Anhydrous cuminic acid, Cuminate cuminique.

Formation. 1. By the action of chloride of cumyl on cuminate of
soda. 2. By the action of oxychloride of phosphorus on cuminate of
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soda. 3. Aceto-cuminic anhydride is resolved by distillation into acetic

anhydride and cuminic anhydride.

Preparation. Similar to that of benzo-cuminic anhydride (p. 157).
The ethereal solution is generally rendered milky by chloride of sodium ;

This is removed by evaporating the solution arid again treating the

residue with ether.

Properties. Viscid, almost colourless oil, solidifying in crystals after

a time. Tasteless, It has a faint odour like the ethers of the fatty acids.

Neutral.

40 C
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Oxygen-nucleus C
20H 10 2

.

Sassafras-Camphor.

BINDER. (1821.) Eepert. 11, 346.

SAINT-EVRE. N. Ann. Chim. Phys. 12, 107; J. pr. Chem. 34, 372;
abstr. Compt. rend. 18, 735; N. J. Pharm. 10, 314.

In oil of Sassafras. Rectified oil of sassafras is cooled by an artificial

freezing mixture, and the crystals, which are deposited after a few hours

from the turbid liquid, are collected, pressed between paper, melted, and

recrystallised by means of a freezing mixture. (St. Evre.)

Hard, white, oblique four-sided or irregular six-sided prisms, bevelled

with two faces, and somewhat truncated on the bevelling edge.
It crackles when pressed together. Sp. gr. = 1-245 at 6; I'll in

the liquid state at 12 5'. It remains liquid at 5, but solidifies below

17 ; solidifies at 7'5. (Binder.) Vapour-density = 5'85. (St. Evre.)
It has an odour of sassafras, and tastes at first sweetish arid warm,

afterwards burning. (Binder.)

St. Evre.

20 C
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.

lavender; it is then specifically lighter than the pure oil
j (&.) with oil

of turpentine, which, when the oil is submitted to distillation, passes over

and floats on the distillate; c with oil of cloves, the impurity remaining
in the residue, when the oil is distilled with potash.

Properties. Yellow (St. Evre); varies between pale-brown and reddish

yellow. (Zeller.) Sp. gr. = 1-09 at 10 (St. Evre), between 1-07 and
1-09. (Zeller.) Begins to boil at 115, the boiling point rising to 228,
when it remains nearly constant. (St. Evre.) It has an odour of fennel

and a sharp (St. Evre), fiery taste. (Bonastre.) It is neutral.

(Zeller.)

St. Evre.

C 72-19

H 6-40

O 21-41

100-00

The analysis corresponds to the formula C18H10O2
,* but oil of sassafras is a

mixture (St. Evre) of two oils, one heavier, the other lighter than water. (Bonastre.)

Decompositions. 1. When kept for some time or cooled, it deposits

crystalline sassafras-camphor. (Binder, St. Evre.) 2. On distillation,
it leaves a brownish yellow residue. (St. Evre.) 3. Distilled through a

tube healed to redness or over heated soda-lime, it yields naphthalin and

phenylic alcohol. (St. Evre.) 4. Saturated with chlorine, it becomes

opaque, milky, and viscid. (Bonastre.) ; evolves hydrochloric acid and
is converted into a viscid mass containing common camphor. (Faltin,
Ann. Pharm. 87, 376.) 5. It is violently attacked by bromine, being
converted into bromide of oil of sassafras and evolving hydrobromic acid.

(St. Evre.) 6. With iodine, it turns yellowish brown without becoming
viscid. 7. Mixed with cold nitric acid, it gradually becomes flesh-

coloured (Bonastre), reddish brown with slight elevation of temperature.

(Zeller.) With hot nitric acid it turns red (Daryk) ; warmed with weak
nitric acid, it yields oxalic acid (Daryk, St. Evre) ; with moderately con-

centrated acid, a brittle resin. (Zeller.) It readily takes fire with

fuming nitric acid (St. Evre), leaving a brown resin. (Hasse, Crell. Ann.

1785, 1,422.) 8. Treated with strong sulphuric acid, it frequently takes

fire, and is converted into a red, acid resin, mixed with charcoal. (St.

Evre.) Mixed with -^ pt. strong sulphuric acid, it turns greenish, yellow-
ish-brown. (Zeller.) 9. Saturated with sulphurous acid, it turns green,
and afterwards orange-coloured, deposits sulphur, becomes hot, and yields
a mixture which on standing separates into two strata, the upper, consist-

ing of undecomposed oil, the lower of an oil boiling at 235, and repre-
sented by the formula C 10H10 3

. If the action of sulphurous acid be con-

tinued for a longer period, ail oil containing sulphur is formed, corre-

sponding in composition to the formula C20H20 2
S. 10. It is not altered

by phosphoric anhydride. 11. Distilled with pentachloride ofphosphorus,
it is converted into chloride of oil of sassafras, with violent evolution of

hydrochloric acid. 12. It is not attacked by potassium. 13. Saturated
with ammonia it yields bulky prisms containing 73-17 p. c. C, 6*18 p. c.

H, and 20'65 0. (St. Evre.) Cooled oil of sassafras is rendered turbid by

*This is wrong, C18H 10O3 = 80'GO C, 7'46 H, 11-94; perhaps it is C18H 1( O4

= 72-00 C
;
G-60 H; and 21-340.
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ammonia, and becomes viscid, but not crystalline. (Bonastre.) 14. It

is not altered by bichromate ofpotash and sulphuric acid (St. Eyre) ; de-

posits yellowish-brown, resinous flakes. (Zeller.) 15. It is not affected

by chloride of zinc. (St. Evre.)

Combinations. Dissolves in 4 or 5 pts. alcohol of sp. gr. 0'85, and

sparingly in aqueous alkalis. (Zeller, Bonastre.)

Oxygen-nucleus

Pyroxanthin.

Q20JJ8Q4 2

SCANLAN. (1855.) Phil. Mag. J., [3], 41, 395; also J. pr. Chem.

7, 94.

APJOIIN & GREGORY. Proc. of the Hoy. Irish Acad. 1836, 33; J. pr.
Chem. 13, 70.

SCHWEIZER. J. pr. Chem. 44, 129.

Ellanin. Discovered simultaneously by Pasch & Scanlan (1835), and named after

the place of residence of the latter. (Dublin, lat. Eblana.)

Formation. 1. By heating the precipitate formed by lime in crude

wood-spirit. 2. By saturating the most volatile portion of crude wood

spirit with lime, and heating. 3. By the action of potash on the

pyroxanthogen contained in crude pyroligneous acid. (Schweizer.)

Preparation. 1. Crude wood spirit is distilled till 15 p. c. has passed
over; the distillate containing acetic acid is saturated with lime and
redistilled ;

and from the dry, dark-coloured residue, consisting of acetate

of lime, lime, brown resin, and pyroxanthin, the first two substances are

extracted with hydrochloric acid, after which it is repeatedly boiled

w^ith alcohol. The first extracts contain almost exclusively a brown

resin, smelling like pitch ; the last contain principally pyroxanthin ;

these are evaporated, and the crystals thereby deposited are recrystal-
liscd from alcohol. (Apjolm & Gregory.) 2. The most volatile part of

crude pyroligneous acid (from ash-wood) is distilled in a water-bath, till

the distillate will scarcely take fire, and the residue is distilled alone

over a naked flame, till nothing but water containing acetic acid passes
over. This second distillate is supersaturated with potash, and tho

orange-yellow flakes thereupon deposited are washed on a filter, first

with water, and then repeatedly with a small quantity of hot alcohol, to

remove the resin., which is especially deposited when the liquid has been

nearly saturated. It is then dissolved in boiling alcohol, and tho

crystals deposited on cooling are recrystallised from alcohol. If the

flocculent precipitate produced by potash is immediately crystallised from alcohol instead

of being first washed with a small quantity of warm alcohol, in order to remove the

greater part of the adhering resin, the crystals obtained are difficult to purify.

(Schweizer.)

Properties. Long, yellow needles which begin to sublime in a current

M 2
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of air at 134, melt at 144, solidify in crystals on cooling. (Apjohn &
Gregory.)

20 C
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Properties. Transparent, colourless, or yellowish oil, heavier than

water. Solidifies at 28 in a white, fatty'mass. It has a disagreeable
odour of smoked fish, and a strong pungent taste.

It is probably a mixture. (Schweizer.)

Decompositions. 1. It acquires a darker colour on exposure to air

and light. 2. Yields a dark distillate by heat, and leaves a dark yellow
and, finally, black resinous residue. 3. Its aqueous or alcoholic solution

is decomposed by potash, lime, or baryta (also by carbonate of potash and

by ammonia with the aid of heat); yielding (1) a precipitate of pyrox-
anthin; (2) a reddish-brown, easily fusible resin, insoluble in water,

sparingly soluble in aqueous potash, and readily soluble in alcohol and in

ether
; (3) a soft resin smelling of creosote, precipitated from the solution

by sulphuric acid ; (4) a yellowish oil, which may be extracted from

the solution by ether, resembles pyroxanthogen, but no longer yields

pyroxanthin with potash; and (5) a peculiar acid. 4. It reduces mercury
from mercurous salts. 5. Its alcoholic solution precipitates acetate of
lead on addition of ammonia, in thick white flakes.

in

,
.

Combinations. Dissolves very sparingly in cold water, more readily
hot water; readily in ivood-spirit, alcohol, and ether. (Schweizer.)

Bromine-nucleus C20BrHn .

Bromocuminol.

C20BrHn 2 = C20BrHn,0
2

.

GERHARDT & CAHOURS. (1841.) N. Ann. Chim. Phys. 1, 86.

Hydrure de Iromocumyle.

Dry bromine reacts on cuminol in the same manner as chlorine, and

forms bromocuminol as a heavy oil, which is readily resolved by water

into cuminic acid and hydrobromic acid. The aqueous solution of bisul-

phite of soda and cuminol is decomposed by bromine, with formation of

sulphuric acid and separation of cuminol, which is converted by excess

of bromine into a crystalline, readily fusible substance, which combines

with the bisulphites and is probably bromide of cumyl (bromocuminol ?).

(Bertaguiui, Ann, Pharm. 87, 277.)

Chlorine-nucleus C20ClHn .

Chloride of Cumyl.

C20HnC10 2 = C20C1HU,0
2

.

CAHOURS. (1841.) Compt. rend. 22, 846; Ann. Pharm. 60, 254;

Compt. rend. 25, 724.^. Ann. Chim. Phys. 23, 347; J.pr. Chem.

45, 144 ; extr. Ann. Pharm. 70, 45.

Ch'.orcumyJ, Cumylchtoriir.

Formation and Preparation. Pentachloride of phosphorus reacts on

cuminic acid below 60, evolving large quantities of hydrochloric acid,
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and yields a mixture of oxycliloride of phosphorus and chloride of cumyl.
The product is rectified, and the portion distilling between 250 and 260
is collected apart, washed with cold water, dried over chloride of calcium
and rectified. (Cahours.) Oxychloride of phosphorus with 3 at. cuminate
of soda yields chloride of cumyl. Terchloride of phosphorus reacts at

common temperatures on the alkaline cuminates, forming chloride of

cumyl and an alkaline phosphite, which readily attacks the chloride of

cumyl, so that the distillate is rendered impure by substances containing

phosphorus. (Gerhardt, Ann. Pharm. 87, 64.)

Properties. Colourless, very mobile liquid of sp. gr. 1'07 at 15
Boils between 256 and 258.

20 C
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of hydrochloric acid. The liquid becomes heated, turns red, and is then

gradually decolorised, and after a few hours becomes saturated with

chlorine, whereupon the excess of chlorine and the hydrochloric acid

are expelled by a stream of carbonic acid, and the product is kept so as

to preserve it from air and moisture.

Properties. Yellowish liquid, heavier than water. It has a very

powerful odour, differing from that of cuminol.

Gerhardt & Cahours.

20 C
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Chloronicene then passes over first, as a brown-yellow liquid, then para-
nicene, C10H6 or C20!! 12

,
in yellow crystals.

Impure chloroniceic acid may be used for the preparation, in which
case the distillate will contain benzene, C 12H6

. This may be distilled off

at 90 in a stream of carbonic acid or hydrogen (air would decompose
it), and if the receiver be then changed, chloronicene may be collected

between 290 and 295, and there remains a liquid mixture of chloro-

nicene and a solid hydrocarbon which solidifies on cooling.

Properties. Pale yellow oil, of sp. gr. 1*141 at 10, boiling between
292 and 294, and having a vapour-density of 7 f

52. In vessels con-

taining air, it turns brown after some weeks.

20 C
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Decompositions. 1. "By chlorine in sunshine, it is converted into a

tough mass, free from hydrogen and resembling sesquichloride of carbon
2. Heated with aqueous 2)otash, it yields a brittle translucent resin

still containing bromine.

It dissolves in boiling ether.

Oxychlorine-nudeus C20C19H03
.

Chlor-sassafras Oil.

C20HCP04 = C20C19H03
,0

2
.

ST. EVRE. (1846.) N. Ann. Chim. Phys. 12, 107; also J. pr. Ohem.

34, 372 ; abstr. Compt. rend. 18, 735 ; N. J. Pharm. 10, 314.

Formation and Preparation. By distilling in the oil-bath a mixture
of sassafras oil and pentachloride of phosphorus, washing the oily
distillate with water to remove oxychloride of phosphorus and hydro-
chloric acid, and rectifying it over oxide of lead in a stream of carbonic
acid.

Properties. Boils at 238.

Nitro-nmleus C^XH 11
.

Nitroparanicene. '

C20NHn 4 = C20XHU
.

Paranicene nitrogens. (Compare page 142.)

Formation and Preparation (p. 142.) Paranicene is dissolved in

fuming nitric acid, and the needles which separate on* cooling are freed
from resin by recrystallisation from alcohol and ether.

20 C ..



170 NITRO-NUCLEUS C2 XH 1J
.

Nitrocuminic Acid.

C20NH 11 8=:C 20XH 11

,0
4
.

CAHOURS. (1848.) Compt. rend. 24,554; N. Ann. Chim. Pliys. 25,
36 ; J. pr. C/iem. 46, 346 ; Ann. Pharm. 69, 243. N. Ann. CMm.
Phys. 53, 334; Ann. Pharm. 109, 18.

First observed in 1841, by Gerhardt & Cahours (N. Ann. Chim. Phys. 1, 69.)

Formation. By the action of fuming nitric acid on cuminic acid.

(Cahours.) 2. If a solution of cuminic acid in cold nitro-sulphuric acid

be mixed with water, nitro-cuminic acid separates from it after a short

time. (Kraut, N. Br. Arch. 96, 274.)

Preparation. Cuminic acid is dissolved in warm concentrated nitric

acid; the solution is heated to the boiling point, whereupon red vapours
are evolved, but no violent action takes place ;

and after boiling for

some minutes, it is precipitated with water. It then deposits a yellow,

heavy, quickly solidifying oil, which must be washed two or three times

with water and recrystallised from alcohol.

Properties. Yellowish white crystalline scales.

20 C
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mtro-nudeus C20X2H 10
.

Binitrocuminic Acid.

C20H 10N2 12 = C20X2H10
,0

4
.

CAHOURS. (1849.) N. Ann. Cliim. Phys. 25, 36 ; J. pr. Chem. 46, 346 ;

Ann. Pharm. 69, 243.

BOULLEY. Compt. rend. 43, 309; Chem. Centr. 1856, 782.
KRAUT. N. Br. Arch. 96, 274 ; Chem. Centr. 1859, 85.

Formation and Preparation. Fused cuminic acid dissolves without
evolution of gas in nitrosulphuric acid; and the solution on being heated
to the boiling point, gives off red vapours, becomes turbid, and soon

deposits crystalline laminse, which may be washed with water and

recrystallised from alcohol. (Cahours.) The solution of cuminic acid
in nitrosulphuric acid is precipitated with water, after standing for 24
hours at a medium temperature; the precipitated brown powder is

washed with water, and boiled with milk of lime; and the filtered

solution is mixed with hydrochloric acid, which precipitates binitrocuminic

acid, to be purified by washing with water and recrystallisation from
alcohol. (Kraut.)

Properties. Laminoo having a strong lustre. (Cahours.) Light
yellow crystals of the doubly oblique prismatic system. Henhenohedrons

(Fig. 121.) with the angles u : y 83 32-1'; y : v 82 50'; u : v =
87 4"5'. The acute edge y v, is truncated by a dodecahedral face

inclined to y at 118 2'9', and to v at 154 47' 1'; there is also to the left

in front an octohedral face making with u an angle of 133 2*1', and
to the left behind an octohedral face making with u an angle of 133 4*2'.

Disregarding the slight inequality of these last two angles, the face u, the
two octohedral faces, and the dodecahedral face form together a rhombic

prism with perpendicularly truncated edges, the faces y and v resting

upon it in a doubly oblique direction. Cleavage parallel to u. (v. Dauber.)
Becomes darker in colour by exposure to light. (Kraut.)

Cahours. Kraut.

20 C
2 N
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and evaporating the filtered solution. It first separates in films which
become crystalline under the mother-liquor. After drying over oil of

vitriol, it does not diminish in weight at 120. It contains 20'48 p. c.

Ba. and is therefore C20BaX2H 9 4
. (Calculation = 21-30 Ba.) (Kraut.)

Binitrocuminate of Lime. Prepared like the baryta-salt. Yellowish

red crystalline needles, which dissolve easily in water, with deep wine-red

colour, do not dimmish in weight at 120 after drying over oil of vitriol,

and contain 7'0l p. c. Ca. ; therefore = C20CaX2H 9 4

(calculation =
7-33 Ca.) (Kraut.)

Binitrocuminatc of Silver. Obtained by precipitating the aqueous
solution of the lime-salt with nitrate of silver, and recrystallising from
hot water. Light yellow needles, which are scarcely altered by expo-
sure to light. After drying over oil of vitriol, they give off 5'26 p. c.

water at 100 (2 At. 474 p. c.) : and then contain 29*76 p. c. Ag.

(C
20AgX2H9 4 = 29-91 p. c.) (Kraut.)
Binitrocuminic acid is soluble in alcohol, and easily soluble in ether.

Binitrocuminate of Ethyl.
C2iN 2H i4 i2 _ C4H 5

0,C
20X2H 9 3

.

KRAUT. N. Br. Arch. 96, 278.

Obtained by repeatedly passing hydrochloric acid into alcoholic bini-

trocuminic acid and precipitating by water, and purified by treatment

with carbonate of soda, washing with water, and recrystallisatiou from

alcohol.

Colourless, aggregated needles. Melts at 77'5

Kraut.

24 C
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of 36.- The less soluble resin is then first deposited, and afterwards nitro-

chloronicene crystallises out, which may be further purified by recrystal-

lisation from alcohol.

Long, amber-yellow, silky needles.

St. Evre.

20 C



174 AMIDOGEN-NUCLEUS C:0AdIIu .

Field. Gerhardt.

20 C
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Decompositions. 1. Tu solution in nitric acid, it is converted by nitric

oxide gas into oxycmninic acid. 2. By treating alcoholic amidocuminic

acid with nitrous acid, light yellow needles are obtained, consisting of a

new bibasic acid =C40N 3H23 8

(P. Griess, Compt. rend. 49-80);

2C20NH 13O4 + NO3 = 3 HO + CWH^O8
.

3. Distilled with caustic baryta or lumps of potash, it yields an alka-

line carbonate together with cumidine.

Combinations. Dissolves sparingly in cold, much more freely in

boiling water.

Amidocuminic acid unites with acids, forming crystalline salts. It

unites also with bases. (Boullet, Compt. rend. 43, 399.)

Sulphate ofAmidocuminic acid. Amidocuminic acid is mixed in slight
excess with oil of vitriol diluted with an equal bulk of water, and the

mixture is dissolved in warm alcohol. On cooling, thin, white, silky
needles are deposited. The compound has a slightly sweet taste, dis-

solves sparingly in cold, easily in hot water.

Cahours.

20 C
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CUMYL-SULPHOPHENYLAMIDE. 177

Conjugated Amides of the Guminic series.

Cumanilide.

C38NH17 2 = C20
(NH.C

12H5

)H
n 2 or C12

(NH.C
20Hn 2

)H
5
.

CAHOURS. (1848.) N. Ann. Ghim. Phys. 23, 349 ; J. pr. Ghem. 45.

129; abstr. Ann. Pharm. 70, 46.

Phenyl- cuminamide.

Chloride of cumyl becomes heated in contact with aniline, and yields
a product, which, after washing with aqueous potash and recrystallisation
from alcohol, forms silky needles resembling benzoic acid.

32 C , .
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When quickly heated in a test-tube, it yields cumonitrile. Treated
in a slightly ammoniacal solution with nitrate of silver, it yields cuinyl-

sulphophenylargentamide, and in presence of a larger quantity of am-

monia, a sticky mass, probably amidocumylsulphophenate of silver."

It does not dissolve in boiling water. It dissolves readily in warm
aqueous ammonia ; also in cold, and still more in hot alcohol.

Cumyl-sulphophenylargentamide.

0NHM
AgSH)

fl = C 12

(N.Ag.C
20H11 2

)H
6S2 4

.

GERHARDT & CHIOZZA. (1854.) Compt. rend. 38, 457 ; Ann. Pharm.
90, 107; fully, N. Ann. Chim. Phys. 46, 153.

Azoture de sulfophenyle, de cumyle et d 1

argent.

Preparation. Cumyl-sulphophenylamide suspended in boiling water
is dissolved by addition of a few drops of ammonia, and the solution is

precipitated by nitrate of silver.

Properties. Very light, slender needles.

Gerhardt & Chiozza.

32 C 192 .... 46-8 46'4
N 14 .... 3-4 3'2

16 H 16 .... 3-9 3-9

Ag 108 .... 26-3
2S 32 .... 7-8
6 O 48 .... 11-8

C32NH i6
AgS

2O6 410 .... 100-0

It decomposes quietly when heated, giving off cumonitrile. It dis-

solves readily in ammonia, and the solution when evaporated yields

cumyl-sulphophenyl-argent-hydrobiamide.
Scarcely soluble in boiling water.

Cumyl-sulphophenyl-argent-hydrobiamide.

C32
lSr

2H' 9S2 6 = C 12

(N.Ag.C
20H0 2

)H
5S2 4 + NH3

.

GERHARDT & CHIOZZA. (1854.) Compt. rend. 38, 457; Ann. Pharm.
90, 107; J.pr. Chem. 62, 49. In detail, N. Ann. Chim. Phys. 46, 154.

Diazoture de sulfophenyle, de cumyle, d'aryent, et d'hydrogene.

Preparation. By dissolving cumyl-sulphophenylargentamide in am-

monia, and leaving the solution to evaporate. If evaporated by heat, it yields
an oil.

Properties. Nacreous needles, grouped like a fan.
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180 AZO-NUCLEUS C^NH".

Azo-nudeus C20NHU
.

Cumonitrile CaoNH".

FR. FIELD. (1847.) Ann. Pharm. 65, 51; Mem. Chem. Soc. 3, 408;
J. pr. Chem. 44, 136 ; Phil. Mag. J. 31, 459.

Formation. 1. By the dry distillation of eliminate of ammonia,
cuminamide being formed at the same time. 2. By the action of

bromide of cyanogen on cumin ate of potash, carbonic acid being like-

wise evolved. (Cahours, N. Ann. Chim. Phys. 52, 201; Ann. Pharm.

108, 320,

C20HnKo4 + C2NBr = 2CO2 + KBr + C2 NHn
.

3. By the action of heat on cumyl-sulphophenylamide and on cumyl-sulpho-
phenylargentamide. If> in the preparation of cumyl-sulphophenylamide, the mixture

of chloride of cumyl and sulphophenylamide be too strongly heated, cumonitrile and

sulphocarbolic acid are produced. (Gerhardt & Chiozza, N. Ann. Chim Phys.
46, 157.)

Preparation. Cuminate of ammonia is heated in a retort to complete
fusion and then maintained in violent ebullition, whereupon large drops
of cumonitrile pass over together with water. As soon as the oil has

completely passed over, it is separated with a pipette from the distillate,
and the watery liquid is poured back into the cooled retort, and redis-

tilled five or six times. The whole of the oil thus obtained is. freed by
washing with ammonia from traces of cuminic acid dissolved in the oil;
it is then washed successively with hydrochloric acid and water, dried by
leaving it for some days over chloride of calcium, and rectified. The
portion which goes over last may contain water.

Properties. Transparent, colourless oil of sp. gr. 0'765 at 14.
Refracts light strongly. Boils constantly from platinum wire at 239,
under pressure of O7585 met. Has a very strong, but agreeable odour,
and a burning taste.

20 C
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Paranicine.

ST. EVRE. N. Ann. Chim. Phys. 25, 506; Ann. Pharm. 70, 266; J.pr.
Chem. 46, 468.

Compare page 142.

Formation and Preparation (comp. p. 169.) Sulphuretted hydrogen is

passed through alcoholic solution of nitroparanicine saturated with

ammonia; the liquid is evaporated; the residue is dissolved in weak

hydrochloric acid ; and the filtrate is left to crystallise, whereupon octo-

hedrons of hydrochlorate of paranicine separate out. From this salt

ammonia precipitates paranicine in pale yellow flocks.

20 C



182 CHLORAZO-AMIDOGEN-NUCLEUS C*>Cl2NAdH9
.

Chlorazo-amidogen-nudeus C20Cl2NAdH8
.

Chloronicine.

C20N2C12H12 = C20CPNAdH 8
,H

2
.

ST. EVRE. (1849.) N. Ann. Chim. Phys. 25, 499; J. pr. Chem. 46,

463; Ann. Pharm. 70, 265.

Formation and Preparation (comp. p. 173.) Into an alcoholic solution

of nitrochloronicine, ammonia gas and hydrosulplmric acid are passed alter-

nately, as long as sulphur continues to deposit; the liquid is boiled down ;

the residue exhausted with dilute hydrochloric acid, and the gold-yellow
filtrate evaporated to the crystallising point In this manner, hydro-
chlorate of chloroniciue is obtained, the concentrated aqueous solution of

which, on being mixed with ammonia, deposits brown flocks of chloro-

nicine, which dissolve on addition of more water and are therefore

difficult to purify.

20 C
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Chloroplatinate of Chloronicine. Prepared by mixing aqueous hydro-
chlorate of chloronicine with bichloride of platinum, evaporating, and

washing the deep yellow granular precipitate with ether.

20 C



184 PRIMARY NUCLEUS C^H 14
.

J. TKAPP. Petersb. Acad. Bull. 16, 296; Ann. Pharm. 108, 386 ; J. pr.
Ckem. 74, 428.

Cymen, Cymol, Camphogen (Delalande). Camphene, Hydride of Thymyl, Thymyl-
wasserstoff.

Sources. In Roman oil of cumin, the volatile oil of Guminum
Cyminum (Gerhardt & Cahours. For the amount see p. 144.) In the
volatile oil of water-hemlock (Cicuta virosa). (Trapp, p. 145); in the
volatile oil of Ptychotis Ajowan, according to Haines; but according to

Stenhouse, it does not occur in that oil (see Thymol.) In volatile oil

of thyme (Lallemand.) Mixed with thymene, it forms the greater part
of that which distils below 180, and may be obtained by agitation with
oil of vitriol, which dissolves the thymene, while cymene floats on the
surface (Lallemand).

Formation. 1 . In the dry distillation of coal, passing over into the

lighter, but for the most part into the heavy oil of coal-tar (Mansfield.)
2. By distilling camphor with phosphoric anhydride (Delaland); with

chloride of zinc (Gerhardt.) 3. In the action of moist carbonic acid

gas on oil of turpentine at a low red heat, there is produced, with evolu-

tion of carbonic oxide, an oil having the composition of cymene (Deville
Ann. Ghim. Phys. 75, 66):

C2oH i6 + 2 CO2 = C2H 14 + 2 HO + 2CO.

4. By boiling cuminic alcohol with alcoholic potash (Kraut.) 5. When
purified oil of wormwood is repeatedly distilled over phosphoric anhy-
dride, and finally over potassium, a compound is obtained similar to or

identical with cymene (Leblanc, N. Ann. Chlm. Phys. 1 6, 334.) 6. Oil

of wormseed (the volatile oil of the officinal Semen Cynce) does not contain

cymene ready formed; but from the cinsebene (C
10H8 or C20H 16

)
and

cinsebene-camphor (C
10H 9 or C^H^O2

)
contained in it, cymene is pro-

duced, together with other oils, by heating with iodine or with dilute

nitric acid. a. By distilling wormseed oil with iodine, agitating the

product with potash-ley, then with mercury and lumps of potash, a

mixture of cymene, cinsebene and cinsebene-camphor is obtained.

b. When wormseed oil is distilled with 2 vols. nitric acid of sp. gr. 1-16,
nitrous fumes are evolved and volatile oils pass over. At the same time
there is produced a resin, which, by continued boiling with an additional

2 vols. nitric acid, is converted into toluylic acid, nitrotoluylic acid and
other products. Hence Hirzel supposes that cymene is first formed and

immediately undergoes further alteration. (Hirzel, Zeitschr. Pharm.
1854, 23 and 67; 1855, 84 and 181; see also infra. Wormseed-oil.)

Preparation. From Roman Oil of Cumin. 1. The portion which

passes over in fractional distillation below 200 is rectified over caustic

potash, the whole of the cuminol then remaining behind as cuminate of

potash. (Gerhardt & Cahours.) The cymene thus obtained amounts to 41 44

per cent, of the Roman oil of cumin. (Noad.) 2. The cuminol is separated in

the manner described at page 145, and the cymene is dried and rectified.

3. If it be not desired to obtain the cuminol, or only as cuminic acid,

the Roman oil of cumin may be decomposed with alcoholic potash, as

described at page 149. (Kraut.)
B. From Coal-tar Oil. (See xi, 135, 136.)
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C. From Camphor. Camphor is repeatedly distilled with phosphoric
anhydride (Delalande), or better with fused chloride of zinc, a few pieces
of chloride of zinc being heated in a capacious tubulated retort to inci-

pient fusion, and camphor added by small portions, whereupon the mix-
ture froths up and blackens, and a distillate passes over still containing a

large quantity of camphor. This distillate must be purified by repeated
rectification over chloride of zinc. This process yields a large quantity of cymene
with a comparatively small quantity of chloride of zinc. (Gerhardt, Traite,

3, 608.)

Properties. Colourless, strongly refracting oil. (Gerhardt & Cahours.)
Boils at 170-7 (Church); 171 (Mansfield) ; 171'5 (Noad); 175 (Ger-
hardt & Cahours ; Delalande; Lallemand); at 177 5, correction being
made for the lower temperatures of the column of mercury in the stem of
the thermometer. (H. Kopp, Ann. Pharm. 94, 319.) Cymene prepared
from Roman oil of cumin boils after rectification over sodium at 170*7, but after treat-

ment with oil of vitriol aided by heat, and separation with water, it boils at 175 176
like the camphor prepared with chloride of zinc. (Church.)

Sp. gr. = 0-845 at 26'7 (Haiiies) ; 0'857 at 16 (Noad) ; 0'860 at

13 (Delalande); 0-860 at 15 and 0-861 at 14 (Gerhardt & Cahours) ;

0-8678 at 12-6 = 0'8778 at 0. (Kopp.) Has an agreeable odour of

lemons (Gerhardt & Cahours, Noad) ; when prepared from camphor it

has a different odour (Gerhardt & Cahours) like that of camphor (Noad) ;

but cymene prepared from Roman cumin-oil, if treated with oil of vitriol, and separated
by water, smells like that prepared from camphor. (Gerhardt.) Cymene prepared
from Ptychotis has a sweetish, smoky odour. (Haines.) Permanent in the air.

(Gerhardt & Cahours). Vapour-density = 4-64 (Gerhardt & Cahours) ;

4-69 (Delalande.)

Delalande. Leblanc. Kraut. Haines.

mean.

20 C 120 .... 89-56 89-07 .... 88-75 .... 88-9 .... 88'95 .... 89'87
14 H 14 .... 10-44 10-83 .... 10'38 .... 10'6 .... 10-81 .... 10'66

C20H14
. .. 134 .... 100-00 .., .. 99-90 .... 99-13 .... 99'5 .... 99'76 .... 100-53

C-vapour .
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solution of sulphocymolic acid dark-coloured if the sulphuric acid is in

excess or brought into the liquid too quickly which on standing deposits
a thick oil still containing a large quantity of cymene. No product

analogous to sulphide of benzene is formed in this reaction. (Sieveking.)
3. Bromine and chlorine, in presence of water, unite with cymene

directly and without evolution of hydrochloric or hydrobromic acid, and
form bromide or chloride of cymene and hydrogen. (Sieveking.) Dry
chlorine heats cymene, turns it brown and chars it. When cymene' is

repeatedly subjected to slow distillation in a stream of chlorine, a large

quantity of hydrochloric acid is evolved, and finally between 170 and

230, an oil passes over containing 10 '7 per cent, of chlorine, similar to

that which is produced by the action of alcoholic potash on chloride of

hydrogen and cymene. (Sieveking.) According to Gerhardt and

Cahours, bromine or chlorine eliminates hydrobrornic or hydrochloric acid

gas, and forms a brominated or chlorinated product, which is decomposed

by distillation. Cymene does not absorb hydrochloric acid gas.
4. Cymene carefully mixed with strongly cooled (fuming ?) nitric acid,
forms nitrocymene. (Barlow.) Moderately dilute nitric acid does not

act upon it at mean temperature, but converts it, at the boiling heat, into

a peculiar acid (Gerhardt & Cahours), into toluylic (xiii, 8) and nitro-

toluylic acids (xiii, 22.) (Noad.) 5. Nitrosulphuric acid, when strongly

cooled, scarcely affects it, but at 50 converts it into an oil, from which
after some time binitrocymene separates. (Kraut.) 6. Cymene is not

at all affected by caustic potash. (Gerhardt & Cahours.) 7. Heated
with bichromate of potash and sulphuric acid, it is converted into insolinic

acid (xiii, 318.) (Hofmann.) It is violently attacked thereby and converted into

an oil which is not altered by caustic potash. (Gerhardt and Cahours. It is not de-

composed by continued digestion with chromic acid. (Noad.) 8. It is not altered

by digestion with sulphuric acid and peroxide of manganese. (Noad.)
With permanganic acid, it solidifies to a pulp of hydrated manganic oxide,
without formation of a peculiar acid. (Noad.)

Combinations. Insoluble in water. Does not combine with alkaline

bisulphites. (Bertagnini, Ann. Pharm. 85, 186.) Dissolves readily in

alcohol., ether and fat oils. (Gerhardt & Cahours.)

Appendix to Cymene.

a Cymene. C20H".

BARLOW. Ann. Pharm. 08, 245.

By treating nitrocymene with a pulp of acetic acid and iron filings,

Barlow obtained, besides cymidine, an oil which was insoluble in hydro-
chloric acid, boiled at 175 after repeated rectification, and contained

89 '21 per cent. C and 10' 67 H. It had therefore the composition of

cymene, but when treated with fuming nitric acid, it yielded nitrocymene
lighter than water ;

hence Barlow distinguishes it as a-cymene.
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Caryophyllin.

LODIBERT. (1825.) J. Pliarm. 11, 101; N. Tr. 11,1, 108; abstr.

Kastn. Arch. 5, 463; Repert, 22, 134.

BONASTRE. J. Pharm. 11, 103; N. Tr. 11, 1, 112; abstr. Kastn. Arch.

5, 463; Repert. 25, 134; J. Pharm. 13, 519.

CHAZEREAU. J. Pharm. 12, 258.

DUMAS. Ann. Chim. Phys. 53, 169 ; Ann. Pharm. 9, 73 ; Pogg. 29, 90.

MYLIUS. J. pr. Chem. 22, 105.

JAHN. Ann. Pharm. 19, 333.

MUSPRATT. Pharm. J. Trans. 10, 343; Lielig & Kopp's Jahresber.

1850, 510.

Nelkelcampher, Stearoptene of oil of cloves. Discovered by Lodibert & Baget.

Sources. Occurs abundantly in East Indian cloves, in smaller quan-

tity in those from Bourbon, not in tbose from Cayenne. (Lodibert,

Bouastre.) It is not decidedly known wb ether the camphor which,

according to Bizio (Brugn. Giorn. 19, 360), is deposited from oil of cloves

in the cold, is identical with caryophyllin.

Preparation. Cloves immersed in cold alcohol are left to stand for

about a fortnight till the crystalline deposit of caryophyllin no longer
increases ;

the precipitate is then collected on a filter. (Lodibert.) The
resin which adheres to them may be removed by washing with aqueous
soda. (Bonastre.) Mylius washes the caryophyllin which separates

spontaneously from oil of cloves with cold alcohol, and crystallises it

from boiling alcohol. Muspratt exhausts cloves with ether, separates
the caryophyllin by water, and purifies it by treatment with ammonia.
The product amounts to about 3 per cent, of the cloves. (Bonastre.)

Properties. Spherules composed of radiating, white needles having a

silky lustre, somewhat rough to the touch, not phosphorescent when
rubbed. (Bonastre.) When heated it melts like a resin (Bonastre)
sinters together somewhat at 320, but does not melt till heated above

330, forming a glass of faint yellow colour, which on cooling solidifies in

crystalline nodules, melts again on renewed and stronger application of

heat, and then solidifies on cooling to a mass exhibiting numerous fissures.

This glass if again heated, becomes wbite and turbid, as if from incipient

crystallisation, but melts again to a clear liquid, and flies to pieces sud-

denly on cooling. After stronger heating, it becomes much more easily
soluble in alcohol, forming a yellow solution, and being at the same time

converted into a bitter astringent substance. (Mylius.) At 280 it

begins to volatilise (with an odour of resin according to Bonastre), with-

out colouring or fusion, and may be completely sublimed in an air-bath

between 280 and 290 (Mylius) ; at 285. (Muspratt.) Tasteless and
inodorous. Neutral. (Bonastre.)

20 C .
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Decompositions. Caryophyllin burns with a bright, white fuliginous
flame. (Jahn.) 2. It dissolves in oil of vitriol with rose-colour,

changing to blood-red (Bonastre) ;
it assumes with oil of vitriol an orange-

colour, changing to blood-red, and when heated, to carmine-red, and then
to brown with evolution of sulphurous acid. From the cold-prepared
solution in oil of vitriol water throws down unaltered caryophyllin ; and
the portion which has not been dissolved by the oil of vitriol, but con-

verted into a blood-red mass, swells up by contact with water and changes
to a white, loose, semicrystalline tissue. (Mylius.) 3. It is not altered by
cold nitric acid (or even by the warm acid, according to Mylius) ; but by
the boiling acid it is converted into a resin (with the fuming acid, a

slight evolution of nitrous gas takes place), without formation of oxalic

acid. (Bonastre.)

Combinations. Insoluble in water, even at the boiling heat. (Mylius,

Jahn.)
Insoluble in dilute mineral acids. (Mylius.) According to Chazereau, it

dissolves in water acidulated with sulphuric acid. Insoluble in ammonia and

potash, whether caustic or carbonated. (Mylius.)

Sparingly soluble in aqueous soda, and somewhat more in aqueous potash.

(Bonastre.)

Sparingly soluble in strong acetic acid ; insoluble in cold, soluble in

boiling alcohol ; easily soluble in ether ; in both these liquids, however,
it dissolves less readily, in proportion as it is more free from resin.

(Bonastre.) The alcoholic solution becomes milky on addition of water.

(Jahn.) Soluble in rectified oil of turpentine, less in rock-oil. (Jahn.)

Conjugated compounds of the Primary-nucleus, C20HU.

Sulphocymenic Acid.
_ C20HW,2S03

.

GERHARDT & CAHOURS. (1841.) N. Ann. Chim. Phys. 1, 106; J. pr.

Chem. 23, 355; Ann. Pharm. 38, 101.

DELALANDE. N. Ann. Chim. Phys. 1, 368; Ann. Pharm. 38, 342.

CHURCH. Phil. Mag. J. 9, 256; J. pr. Chem. 65, 384.

SIEVEKING. Dissertation uber Cuminol und Cymen. Gbtt. 1857, 17;
abstr. Ann. Pharm. 106, 257; J. pr. Chem. 74, 505.

Sulphocymolic acid, Acide sulfo-cymenique (Gerhardt & Cahours). Acide sulfo-

camphique (Delaland.) Sulfocymylsaure (Sieveking). Acide thymyl-sulfureux (Ger-

hardt). Cymeschwefels'dure.

Formation, (p. 185.) It appears also to be produced by the action

of fuming oil of vitriol on chloride of cymene and hydrogen (see below).

(Sieveking)

Preparation. Cymene is dissolved in a slight excess of fuming sul-

phuric acid (the mixture being cooled, according to Gerhardt Cahours; heated in

the water-bath, according to Delalande) ; the liquid is diluted with water, satu-

rated with carbonate of lead, and filtered ; and the solution of sulpho-

cymenate of lead is evaporated to the crystallising point. The aqueous
solution of the crystals decomposed by sulphuretted hydrogen, and eva-

porated in vacuo after filtration, yields sulphocymenic acid. (Delalande.)
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As the solution of the lead-salt is apt to decompose during evaporation,
and leave a dark-brown mass, the solution of which is not decolorised by
sulphuretted hydrogen, Sieveking decomposes the baryta-salt with dilute

sulphuric acid, removes the excess of that acid by carbonate of lead, and

the dissolved lead by sulphuretted hydrogen, and thus obtains aqueous

sulphocymenic acid.

Properties. Small deliquescent crystals. (Delalande.)

Decompositions. 1. With fuming nitric acid, it easily forms nitro-

sulphocymenic acid, the salts of which detonate when heated. (Church.)
2. The dry baryta-salt brought in contact with pentachloride of

phosphorus, yields a yellowish distillate, which, when mixed with water,

deposits a heavy brown oil. (Sieveking.)

Combinations. With metallic oxides it forms the sulphocymenates.
These salts are all soluble

; hence the solution of the baryta-salt does not

precipitate metallic salts. (Gerhardt & Cahours.)

Sulphocymenate of Soda. Obtained by precipitating the solution of

sulphocymenate of baryta with an exactly equivalent quantity of carbo-

nate of soda, and evaporating the filtrate over the open fire.

Slender needles or laminae having a silky lustre. Dissolves very
readily in water and alcohol. Contains 5 At. water of crystallisation,
which go off at 170. (Sieveking.)

C2H13S2O6
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a. Bi-hydi'ated. Crystallises by cooling or evaporation in laminse

having a strong pearly lustre. (Gerhardt & Cahours.)

20 C
15 H
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Sulphocymenate of Lead. Preparation (p. 188). Pearly laminae

which, at 120, give off 10 "3 p. c. water (4 At. = 10 '2 4 p. c.) without

further alteration. (Delalande.)

Lamince. Delalande.

PbO
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(Anethum Fceniculum), tarragon (Artemisia Dracunculus), and star-anise

(Illicium anisatum), consist almost -wholly of anethol j
and with the same

mode of preparation, the oils of anise, fennel, and star-anise consist in

some cases of a solid crystallisable variety of anethol, in other cases of

liquid anethol ;
in the latter case, they generally contain also small

quantities of a hydrocarbon isomeric with oil of turpentine. Anethol

exists ready formed in. the plants, and, according to Mohr, sometimes

separates in the form of a flocculent wool, from bruised fennel seeds

which have been left to themselves for a long time. (Comment, mr Preuss.

PharmaJcopoe, 2, 207.)

Separation : a. Of solid Anethol (Anise or Fennel Camphor) from Oil

of Anise, Fennel, or Star-anise (see p. 191). The commercial oil is left

to solidify at 0, and pressed between filtering paper (Saussure) as long
as the paper takes anything up, then crystallised two or three times

from alcohol of sp. gr. 0'85 (Cahours), from warm alcohol of 90 p. c.,

and freed from adhering alcohol by fusion. (Blanchet & Sell.) The water

which passes over with oil of fennel, deposits anethol, on keeping, in broad white

laminae. (Bizio, Brugn. Giorn. 19, 360.)

b. Of liquid Anethol from Oil of Fennel or Oil of Tarragon. Oil of

fennel is subjected to fractional distillation, and the portion collected

which passes over at 225 (Cahours) ;
or the same process is applied to

oil of tarragon, and the portion collected which passes over at 206

(Laurent) ; the last portions of the distillate are collected and rectified

till a product of constant boiling point is obtained. (Gerhardt.)

Properties. -Anethol exhibits totally different properties, according
as it is obtained from one or other of the above-mentioned oils.

a. Solid Anetholfrom Anise, Fennel, or Star-anise oil. Anise-camphor,

Stearoptene of Anise-oil. White, granular mass. (Saussure). White

shining laminae. (Cahours.) Hard as white sugar (Saussure) ; friable,

especially at 0; melts at 16 (Blanchet & Sell), 18 (Cahours), 20

(Saussure) j at 15 in the fresh state; at 20, after keeping for a year. (Bizio.)

Boils at 220 (Blanchet & Sell) ; at 222, almost without decomposition

(Cahours), and without alteration of the melting point. (Blaiichet &
Sell.) Sp. gr. of solid anethol at 12 = 1'044 ; in the liquid state at

25 = 0-9849 ; at 50 = 0*9669 ; at 94 = 0-9256, the sp. gr. of water

at 1 2 being supposed = 1 . (Saussure.) Has a fainter and more agree-
able odour than anise-oil. Vapour-density = 5-19 at 338, greater at

lower temperatures. (Cahours, Compt. rend. 20, 51 ; Pogg. 65, 420 ;

comp. vii, 54.) Permanent in the air. (Blanchet & Sell.) Less volatile at

ordinary temperatures than common camphor.
b. Liquid Anethol from Oil of Fennel. Oil which does not solidify

at 10. Lighter than water. Boils at 225. (Cahours, see p. 191.)
c. Liquid Anethol from Oil of Tarragon. Colourless mobile oil,

having the taste and odour of oil of tarragon. (Laurent.) Smells like

oil of anise. (Gerhardt.) Sp. gr. 0'945 at 15. Boils at 206.

Vapour-density = 6'157 (Laurent), 5'34. (Gerhardt.) Permanent in

the air. (Laurent.)
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7. Bromine, dropped upon anise-camphor, causes much development
of heat and evolution of hydrobromic acid gas, at the same time losing
its colour and forming crystallisable terbromanethol. Oil of fennel forms a

viscid liquid product with bromine. (Cahours.)
8. Dry chlorine gas is rapidly absorbed by oil of anise, with rise of

temperature and evolution of hydrochloric acid gas. The resulting

products, which are viscid and semifluid at mean temperature, are richer

in chlorine in proportion as the action of that gas has been longer con-

tinued, so that at first terchloranethyl is produced, then, if the action be

assisted by a gentle heat, the compound C20C14]H7J 2
,

into which,

perhaps, it is still possible to introduce a farther quantity of chlorine.

(Cahours.) Tarragon oil immersed in chlorine gas, thickens, becomes hot, gives off

acid vapours, and forms Laurent's chlorure de dragonyle.
9. Tarragon oil and star-anise oil, distilled with 8 pts. of chloride of

lime and 24 pts. water, yield chloroform. (Chautard, Compt. rend. 34,
485 ; J. pr. Chem. 56, 238.)

9. When anise oil is poured upon chlorate of potash and a few drops
of oil of vitriol are added, inflammation takes place. (A. Vogel, jun.,
Ann. Pharm. 74, 114.)

10. Pentachloride of phosphorus acts violently on anethol, giving off"

hydrochloric acid, and forming oxychloride of phosphorus, together with

a chlorinated oil which is precipitated by water, cannot be distilled with-

out decomposition, and appears to be C2 H 12Ci2
. (Kraut.)

11. Nitric acid forms with anethol, according to the degree of con-

centration, temperature, and duration of action, either anisoic acid, or,

together with oxalic and carbonic acids, anisylous acid, anisic acid, and

finally nitranisic acid. By the action of fuming nitric acid, binitranisoin

is produced.
When star-anise oil is heated with nitric acid of sp. gr. 1*2, till the

oil begins to sink to the bottom, anisoic acid (vide inf.) is produced.

(Limpricht & Hitter, Ann. Pharm. 97, 364.) When anise oil is heated

with dilute nitric acid (with 3 vols. nitric acid of 14 Bm., according to

Cannizaro & Bertagnini) it sinks to the bottom, and is converted into

auisylous acid (xiii, 120). By continued heating with nitric acid of

23 to 24, it is converted, with violent action, into a brown resin

(anisom? Kr.) and anisic acid (Cahours, xiii, 123). Nitric acid of 34 to

36 acts with great violence, first producing anisylous acid in the form of

a heavy oil, which disappears after the action has been continued for

some time, and if water be then added, nitranisic acid (xiii, ] 37) is

thrown down in yellow flocks. (Cahours.) Fuming nitric acid acts

with extreme violence, giving rise to abundant evolution of red vapours
and forming binitranisoin. (Cahours.) Nitric acid of ordinary strength
does not act upon oil of tarragon in the cold, but on the application of

heat, a violent evolution of gas takes place, and the oil thickens, swells

up, and finally solidifies to a brown crystalline resin, a mixture of anisic

acid, aniso-nitranisic acid (xiii, 140), nitranisic acid, and a brown resin,

which may be converted into these acids by further treatment with nitric

acid. (Laurent.)
1 2. Anethol is not at all altered by boiling with aqueous potash or by

fusion with hydrate of potash (Gerhardt) ; not even by alcoholic potash.

(Kraut.) Heated to 300 in a sealed tube with soda-lime, it is attacked,

apparently with evolution of hydrogen, and yields a small quantity of an

acid isomeric with cuminic acid. (Gerhardt.) When passed over soda-

lime at a low red-heat, it is partly carbonised, partly volatilised without
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alteration ; no acid was found either in the aqueous solution of heated

mass or in the residue. (Kraut.)
13. A mixture of chromate of potash and sulphuric acid converts

anethol, with violent intumescence, into anisic acid, acetic acid passing
over at the same time. (Persoz, Hempel : comp. xiii, 124.) Rochleder

(Ann. Pharm. 37, 347) likewise observed the formation of a peculiar
acid on heating fennel oil with sulphuric acid and bichromate of potash.

1 4. With bichloride of tin (or tercliloride of antimony) anethol thickens

to a stiff red mass in which a few needles are perceptible, and from
which anisoin is separated by water, alcohol or ether. (Gerhardt.)

By distillation over fused chloride of zinc, anethol is converted into a

mixture of metanethol and metanethol-camphor. (Gerhardt.)
16. Anethol heated with chloride of benzoyl in a sealed glass tube to

120 1 40, becomes viscid and brown. On distilling the product, the

freater
part of the chloride of benzoyl passes over without evolution of

ydrochloric acid, and on further heating, a decomposible residue is left

which appears to be anisoin. (Kraut.)

Combinations. Anethol dissolves slightly in water, the solid variety
less easily than the liquid, imparting its smell and taste. The solid variety

crystallises on cooling from the boiling solution in long needles. (Gtinther.)

With Hydrochloric acid. Observed by Homberg (Crell. N: Chem. Arch.
3, 242) and by Saussure. Anethol absorbs 19 '83 per cent, of dry hydro-
chloric acid gas, and forms the compound C^H^O^HCl. (Cahours.)
Calculation = 19*78 HC1. Solid anethol is converted thereby into a

limpid liquid, which, after a few hours, spontaneously assumes a fine red

colour, and after a few days, gives off a third of the absorbed gas. Water
removes the red colour, and yields a thick, white, opaque mixture.

(Saussure.)
Anethol does not unite with alkaline bisulphites. (Bertagnini, Ann.

Pharm. 85, 180.)
It dissolves in alcohol and in all proportions in ether. Solid anethol

is less soluble in alcohol than the liquid variety. The solution is not

precipitated by water. (Giinther.) Anethol from tarragon oil dissolves
in an equal volume of warm alcohol. (Laurent.) Solid anethol from
anise oil dissolves at 10 in 4 parts, and at 15 in 0'6 pt. alcohol of

sp. gr. 0'806 (Saussure), and crystallises by spontaneous evaporation of

the alcohol at 5. (Bizio.)
Anethol dissolves in 10 pts. of oil of turpentine and in an equal quan-

tity of oil of almonds on heating, and crystallises on cooling. (Giinther.)

Appendix to Anethol.

Oils almost wholly composed of Anethol.

a. Oil of Anise. Prepared from the bruised seeds of Pimpinella
Anisum by distillation with a six-fold quantity of water. (Pharm.
boruss. ed. 6.) It is generally obtained from anise chaff, 100 Ibs. of
which yield lO^oz. of the oil. (Martius) ; 100 Ibs. of anise seed yield
26| oz. (Van Hees, N. Br. Arch. 61, 18); 32 (Zeller, N. Jahresb.
Pharm. 1,148) ; 33^ oz. (Martius, Eepert. 39, 238.)

o 2
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0-979 ;
of the old oil, 0-9835 at 25 (Martius) ; different also according

to the quantity of anise-camphor contained in it. (Blanchet & Sell.)
It consists of | liquid and J solid matter (Saussure, Blanchet & Sell) ;

of
-f- camphor which (not however, according to Blanchet & Sell,, from

every sample of the oil : comp. p. 192) crystallises out at 10 (Blanchet &
Sell), at 12 to 14 (Tremlich), sometimes however only on opening and

shaking the vessel, and then instantly. (Buchner.) Crystallises less

easily the older it is. (Geoffroy, Buchner.) The oil obtained from the
seeds is more fluid than that obtained from the chaff, which crystallises

sooner, and contains more camphor. (Martius.) Melts at 17. (Saus-
sure.) When exposed to the air, it takes up oxygen and becomes viscid

(Blanchet & Sell) ; resinises but does not turn sour, acetic acid being
formed only towards the end of the process. (Bizio.) It dissolves at 24
in 2* 4 pts. of alcohol of sp. gr. 0*84 and in all proportions in cold

alcohol of sp. gr. 0'806. (Saussure.) It contains 80'25 p. c. carbon,
8*55 hydrogen, and 11*2 oxygen. (Blanchet & Sell.)

b. Oil of Fennel. Obtained from the seeds of Anethum Fceniculum
in the same manner as oil of anise from anise seeds (p. 196). 100 Ibs.

of the seeds yield 50 oz. of oil. (Van Hees, Zeller.) Colourless or

yellowish. (Lewis.) Solidifies below 10 (Margueron, J. Phys. 45, 136),
but often remains liquid even at lower temperatures. Sp. gr. 0*896 at

15 (Chardin), 0'968 at 20 (Van Hees), 0'997 (Lewis, Hasse). Smells
like fennel seeds. (Blanchet & Sell.) Tastes mild, sweetish. Contains,

according to Gobel, 75'4 per cent. C, lO'O H, and 14'6
; according to

Blanchet & Sell, 76'14 p. c. C, 8'49 H, and 14-37 0. It consists almost

entirely of two oils, a light oil volatile between 185 and 190, isomeric

with oil of turpentine, and anethol (sometimes solid, sometimes liquid).

(Cahours.)
The more volatile part of fennel oil contains 87'86 p. c. carbon, 11-37

hydrogen, and 0'77 oxygen (Cahours), but it is difficult to purify it com-

pletely from anethol. It thickens and becomes turbid when nitric oxide

gas is passed into it, and if alcohol of sp. gr. O'S be then added to the

liquid, a peculiar white substance is deposited containing C60H 48N 8 16
.

This substance forms delicate white silky needles which turn yellow at

100, and are completely decomposed at a stronger heat. (It dissolves

in strong potash-ley and is precipitated therefrom by acids. It dissolves

in ether, scarcely in alcohol of 0'80, arid sparingly in absolute alcohol.

[Cahours, N. Ann. Chim. Phys. 2, 303.]) Heated with hydrate of soda,

it gives off ammonia, a gas which irritates the eyes, and an oil having
the odour of rock-oil. It is not attacked by hyposulphite of soda.

Treated at mean temperature with hydrosulphate of ammonia, and then

with an acid, it yields a precipitate which detonates slightly when heated.

Boiled with hydrosulphate of ammonia, it dissolves with brown colour,

deposits sulphur, and emits a strong odour of bitter almonds. (Chiozza,

Gerhard?s Traile, 3, 357.)
Cahours.

Calculation according to Cahours. mean.

60 C 360 .... 55-55 55-41

48 H 48 .... 7-40 7'41

8N H2 .... 17-28 17-19

16 O 128 .... 19-77 19-99

3C20H 16,NO2
.... 648 .... lOO'OO lOO'OO
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c. Oil of Star-anise. From the seeds of Illicium anisatum. 100 Ibs.

of the seeds yield 40 oz. of oil (Van Hees), 35 oz. (Zeller). Mobile oil,

transparent and colourless at first, but turning yellow after a few weeks.

Does not solidify at 2'5. (Meissner.) Deposits a camphor, like anise-

camphor. (Cahours.) Sp. gr. 0*976 at 20. (Van Hees.) Smells and
tastes like anise. Dissolves readily in alcohol and ether. (Meissner,
Alman. 1818, 63.)

d. Oil of Tarragon. Obtained by distilling with water the leaves

of Artemisia Dracunculus. Sp. gr. 0-9356. (Chardin-Hardancourt.)

According to Laurent, it consists wholly of anethol, and boils between

200 and 206. According to Gerhardt, it contains, together with anethol,

extremely small quantities of a more volatile hydrocarbon.

Anisoin. C20H 13 2
.

GERHARDT. (1839.) Ann. Chim. Phys. 72, 167; in detail, Compt.
chim. 1845, 65; J. pr. Chem. 36, 267; abstr. Compt. rend. 20, 1440.

CAHOURS. JKev. sclent. 1840, 342; J. pr. Chem. 22, 59; in detail N. Ann.
Chem. Phys. 2, 284; J. pr. Chem. 24, 344.

LAURENT. Rev. sclent. 10, 5; J. pr. Chem. 27, 232.

WILL & RHODIUS. Ann. Pharm. 65, 230; Pharm. Centr. 1848, 230.

UELSMANN & KRAUT. J. pr. Chem. 77, 490.

Resinous variety of anethol (Gerhardt).
First observed in 1826, by Unverdorben (Pogg. 8, 484), afterwards re-discovered

and investigated by Gerhardt. Uelsmann & Kraut showed that the product which Will

& Rhodius obtained by the action of iodine on anise oil, was anisoin, as Gerhardt (N. J.

Pharm. 14, 130) had previously suggested.

Formation. By the action of bichloride of tin or terchloride of anti-

mony (Gerhardt), of phosphoric acid or oil of vitriol (Cahours), of iodine

dissolved in iodide of potassium (Will & Rhodius) on anethol.

Preparation. 1. Bichloride of tin is poured upon anethol (or upon
crude oil of anise or tarragon) ; the thick red mass thus produced is pre-

cipitated with water ;
and the precipitated flakes are collected and puri-

fied by solution in ether and evaporation. (Gerhardt.) 2. Anethol is

treated with terchloride of antimony, till it turns red, and the mixture is

diluted with water and boiled, whereupon the mass turns white and
settles down. The deposit is collected and washed, then pressed be-

tween bibulous paper, and purified by solution in a small quantity of ether

and precipitation with weak alcohol. (Gerhardt.) 3. Oil of vitriol is

dropped upon oil of tarragon contained in a large basin, care being taken

that the mass does not become too strongly heated. A bard, fissured

mass is thereby formed, which must be well washed with hot water.

(Gerhardt.) Cahours uses at most 1^ pt. oil of vitriol to 1 pt. anise oil,

and distils carefully after washing with water, whereupon, according to

his statement, a small quantity of anisoin passes over, the greater part

being however converted into a heavy oil (see page 200, 2). 4. A cold-
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saturated solution of iodide of potassium is saturated with iodine ; anise

or fennel oil is then dropt into it, with strong agitation ;
and the thick

gelatinous magma is diluted with 6 or 8 vols. alcohol. Anisoin then

separates as a white powder, which is to be washed with alcohol ;
its

quantity amounts to more than half that of the oil used; in the case of

fennel oil to 54'8 p. c. (Will & Rhodius).
To obtain the anisoin pure, it must be repeatedly dissolved in ether

and precipitated by alcohol. Or the brittle product obtained by the

action of iodine upon anethol may be pulverised; ether then poured upon
it; the solution shaken up with excess of soda-ley; the decanted ethereal

solution precipitated with alcohol ;
and the precipitated anisoin washed

repeatedly with water, then dried, pulverised, and purified by repeated
solution in ether and precipitation by alcohol. (Kr.)

Properties, Yellow, transparent resin, or thin microscopic nodules.

(Gerhardt.) White powder (Will & Rhodius), which, by spontaneous

evaporation of its ethereal solution, may be obtained in small needles.

(Cahours.) Extremely electrical. (Will & Rhodius.) Melts between
140 and 145 (Uelsmann & Kraut) ; at a heat considerably above 100,
and solidifies to a colourless glass. (Will & Rhodius.) At a higher

temperature, it volatilises partly undecomposed. Heavier than water.

Inodorous. (Cahours.)
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It dissolves in oil of vitriol with red colour and is precipitated by
water. (Cahours.)

It does not dissolve in alcohol, even with the aid of heat. It is soluble

in ether, and is completely precipitated from the solution by alcohol : also

in volatile oils.

Metanethol-camphor.

GERHARDT. (Comp. page 197.)

Crystallised variety of Anethol (Gerhardt).

Formation and Preparation. 1 . Metanethol obtained by the dry
distillation of aniso'in (especially if pure), as above described, deposits in

the neck of the retort crystals of metanethol-camphor, which may be

obtained in greater quantity by once rectifying the metanethol over

chloride of zinc, and separated from the oil by washing with alcohol.

2. In the preparation of metanethol by dropping anethol on chloride of

zinc in the melted state (p. 200) crystals of metanethol-camphor are

obtained, abundantly if oil of anise has been used, in small quantity if

the preparation has been made with oil of tarragon.

Properties. Colourless crystals which do not melt at the heat of the

water-bath after fusion, and distil without alteration at higher tem-

peratures. Solidifies to a radiated warty mass. Inodorous.

20 C



2'00 OXYGEN-NUCLEUS

Preparation. Anethol is dropped upon melted chloride of zinc con-

tained in a tubulated retort ; heat is applied as long as oil continues to

pass over; and the metanethol-camphor produced at the same time is

reconverted into metanethol by repeated rectification over chloride of

zinc. Oil of tarragon yields more metanethol and less of the camphor than oil of

anise.

Properties. Colourless oil, having a vinous odour somewhat re-

sembling that of anise. Sp. gr. 0'954 at 25. Boils at 206. Vapour-
density = 575 at 247 ; 5-35 at 297.

20 C
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Baryta-salt, salt at 100. Gerhardt.

20 C 120 .... 39-40 38-4

12 H 12 .... 3-94 4-3

BaSO4 116-5 .... 38-26 35'0

SO5 56 .... 18-40

C 2 H 11BaO2,2SO3 +HO.... 304-5 .... 100-00

Lallemand found in sulphometanethate of baryta prepared from thymol, crystallised

from weak alcohol and dried at 120, 39'5 p. c. sulphate of baryta (C
20H 11BaS2O8 =

39-4 p. c- BaO).
Gerhardt's analysis does not agree with his formula, for which he erroneously

calculates the amount of sulphate of baryta, at 34'6 p. c. (Kr.).

Eugenin.

C20H 12 4 = C20H 12 2
,0

2
1

BONASTRE. (1833.) J. Pharm. 20, 565; Ann. Phat^m. 13, 91.

DUMAS. Ann. Chim. Phys. 53, 168; Ann. Pharm. 9, 71; Pogg. 29, 89.

Discovered by Bonastre, analysed by Dumas.

Separates after a while from the turbid water, loaded with volatile

oil, which is distilled from cloves. (Bonastre.)

Delicate, white, transparent, pearly laminae, becoming yellowish after

some time. Smells fainter than cloves. Tasteless.

20 C
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A.BRUNING. Ann. Pharm. 104, 202; Jpr. Chem. 73, 156.
C. GREV. WILLIAMS. Chem. Gaz. 1858, 170; Ann. Pharm. 107, 238 ;

N. Ann. Chim. Phys. 54, 433.

Eugenol, Nelkensdure, Acid Oil of Cloves.

Bonastre discovered in 1827 the acid nature of oil of cloves, and

investigated the remarkable compounds with alkalis and other salt-bases,
which had already been observed by Philipp (N. Tr. .9, 1, 275) and Karls

(Pogg. 10, 609).

Sources. Occurs in oil of cloves (Bonastre), together with a hydro-
carbon isomeric with oil of turpentine (Ettling) ;

in pimento-oil (Bo-
nastre) ; in the so-called oil of cinnamon leaves from Ceylon (Stenhouse) ;

in the oil of Canella alba (W. Meyer & v. Reiche) ;
and probably in the

volatile oil of Brazilian clove-cinnamon. (Comp. p. 209.)

Separation of Eugenic Acidfrom Oil of Cloves. The oil distilled from
cloves which have been previously treated with alcohol to extract caryo-
phyllin, consists solely of eugenic acid. (Dumas, Ann. Pharm. 27, 151.)
1. Crude commercial oil of cloves is mixed with strong potash-ley, and
distilled as long as neutral oil of cloves passes over ; the residue is then
mixed with phosphoric or sulphuric acid ; and the eugenic acid thus

separated being distilled off, passes over as a clear colourless oil.

(Ettling.) 2. Oil of cloves is decomposed by hydrate of potash ; alcohol

is added to the solidified mixture ; and the salt thereby separated is

collected and frequently pressed. The potash-salt is decomposed with
dilute sulphuric acid, and the liberated eugenic acid is dried over chloride

of calcium and rectified. (Briining.) Dumas dehydrates eugenic acid

by boiling and distilling, because, when treated with chloride of calcium,
it readily becomes coloured or forms eugenate of lime.

Properties. Clear, colourless oil, having an uumistakeable odour and
taste of cloves. Sp. gr. = 1-0684 at 14 (Williams), 1-076 (Sten-

house), 1-079 (Ettling). Boils at 242 (Stenhouse), 243 (Ettling),
248 (Briining), 251 (Williams), between 153 and 154 (253 ? Wil-

liams), (Dumas). Vapour-density = 5'858 (Williams), 6'4 ; (this number
is probably too high, since partial decomposition took place.) (Dumas, Calvi.)
Reddens litmus-paper. (Ettling.) It neither affects blue litmus or

turmeric-paper, nor even the aqueous, alcoholic, or ethereal solutions of

these substances. (Bonastre.)

Dumas. Ettling. Bockmann.

20 C
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Yols. Vapour-density.

C-vapour 20 8'3200

H-gas 12 0-8316

0-gas 2 2-2186

Eugenic acid-vapour 2 11*3702
1 5-6851

Stenhouse analysed eugenic acid from oil of cinnamon leaves
;
Dumas gave the

formula C20H 12O5
,
or the same doubled ; Ettling, C48H 20O 10

. The formula C2H I2O4
,

which was previously proposed by Liebig (Ory. Chemie. 337) and by Gerhardt (Precis 2,

171) was confirmed by Calvi, by Bi lining, and finally by Williams.

Isomeric with cuminic acid and eugenin (p. 192).

Decompositions. The decompositions of crude oil of cloves are here inserted, as

far as they may with probability be attributed to eugenic acid. 1. Eugenic acid

soon acquires a brown colour, even in perfectly full and hermetically
sealed vessels. (Williams.) 2. It becomes coloured after boiling for a
certain time and leaves a brown residue j hence the vapour-density is

found too high in vessels containing air. (Dumas, Williams.) 3. Oil

of cloves is turned dark-brown by oil of vitriol (Gaultier de Claubry),
first clove-red, then of the colour of wine-lees. (Bonastre.) Comp. also

Brandes (N. Tr. 21, 1, 37). 4. Chlorine-gas causes cooled oil of cloves to

thicken, colours it green, imparts to it a balsamic odour, and becomes
converted in a few days into hydrochloric acid. On submitting the
whole to distillation, undecomposed oil passes over, leaving a resin.

(Bonastre.) Oil of cloves, gently heated with powdered corrosive subli-

mate, turns purple-red ; and, on application of stronger heat, a purple-red
oil containing hydrochloric acid passes over, together with acid vapours,

leaving a black residue. The same purple-red oil is likewise obtained

by acting on oil of cloves with hydrochloric acid gas or aqueous hydro-
chloric acid. (J. Davy.) Oil of cloves, in contact with chloride oflimet

becomes warm and emits vapours, without however taking fire. (R.

Bottger, J. pr. Ch. 76, 241.) The less volatile oil of cloves is turned
brown by small quantities of iodine, and in 24 hours acquires an olive-

green colour
; while the more volatile oil is turned first brown, then blue,

and finally greenish blue. (Jahn, N. Br Arch. 66, 141.) 5. Penta-
chloride ofphosphorus decomposes eugenic acid, and yields, amongst other

products, a gas burning with green flame like chloride of methyl.
6. With nitric acid, eugenic acid forms oxalic acid and a brown resin.

(Briining.) Oil of cloves readily takes fire with fuming nitric acid.

Heated with a large quantity of nitric acid, it yields oxalic acid (Karls,
Crell. Ann. 1785, 1, 302 ; Bonastre) ; with \ of its bulk of nitric acid, it

immediately turns dark red, with evolution of nitrous fumes, and then
dissolves in water with dark yellow colour, which is rendered more
intense by ammonia. (Bonastre.) 7. Eugenic acid is converted by
distillation over anhydrous baryta into a neutral oil, which is not affected

by caustic potash, and, though possessing different properties, has the
same composition and vapour-density as eugenic acid. (Calvi.) Eugenic
acid distilled with an excess of baryta yields the hydrocarbon C 18H 12

(xiii, 341) (Church, N. Phil. Mag. J. 9, 256). 8. Oil of cloves is not
affected by dry permanganate of potash. (Bottger.) 9. With peroxide
of lead it develops heat, and smokes, without however taking fire.

10. Oil of cloves is not affected by mercuric oxide, but it instantly takes

fire, with emission of sparks and smoke, in contact with dry oxide of
silver, with peroxide ofsilver prepared by electrolysis, or with oxide ofgold,
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the oxides being thereby reduced to the metallic state. (Bdttger,
J . pr. Ch. 76, 241.) 11. In contact with dry nitroprusside of copper, oil

of cloves acquires a violet colour, varying to cherry-red, and yields a

slate-gray deposit ; ^oVo P^ nitroprusside of copper is sufficient to pro-
duce a rose red coloration. Oil of turpentine prevents the reaction.

(Heppe, N. Br. Arch. 89, 57.) 12. Eugenic acid in the form of potash-
salt gives with iodide of ethyl, eugenate of ethyl ;

with chloride of benzoyl

(toluyl or anisyl) it forms benzo-eugenic anhydride (or the corresponding
anhydrides). (Cahours, N. Ann. Chim. Phys. 52, 189.)

Combinations. Eugenic acid dissolves sparingly in water, imparting
its taste and odour.

With bases it forms the eugenates, the formula of which is C20H 11M04

or C20HnM04
,C

20H 12 4
; according to Dumas, C20H 42 4.MO. They are

for the most part crystallisable, and, with the exception of the baryta-
salt, readily decomposible by water and alcohol. The solutions of the

eugenates of the alkalis become alkaline by evaporation. (Ettling.)

By nitric acid they are coloured various shades between yellow and red ;

they are decomposed by other acids (partially even by carbonic acid,

Ettling) with liberation of eugenic acid. (Bonastre.)

Eugenate of Ammonia. Eugenic acid absorbs 9 '73 p. c. of its weight
of dry ammonia-gas (Dumas) ; when dry ammonia-gas is passed over it,

it combines therewith, developing heat, but is not completely neutralized.

(Ettling.) Oil of cloves in contact with ammonia-gas at 0, thickens to a

buttery, granular-laminaceous, yellow mass, which gradually becomes dark,
and with more ammonia acquires the consistence of tallow. (Bonastre.)
Small, very brilliant crystals. (Dumas.) Fragile, white laminae

(Bonastre, Briining) ; heavier than water, of strong odour, and sharp,

burning taste. (Bonastre.) In the air it immediately parts with
ammonia (Dumas) j melts a little above 0, and gives off ammonia.

(Briining.) Though permanent below 12 in sealed tubes, it is con-

verted in the air into a volatile and rather darker oil, owing to loss of

ammonia. (Bonastre.) Eugenic acid over which ammonia-gas has been

passed to saturation, parts with ammonia when melted, and is converted
into an acid salt ; and if ammonia be again passed over this product, it

re-absorbs the gas to the amount of 4'14 p. c. of the weight of the acid.

(Ettling.) Dissolves in hot ammoniacal water, and on distilling the

solution, passes over with the liquid, and crystallises from the cooled

distillate as a white semi-solid mass, which gradually disappears even in

stoppered bottles. (Bonastre.) Commercial oil of cloves yields with
ammonia no crystals, but a pitch-like, buttery mass. (Dumas.)

Dumas.

C2H 12O4 164 .... 90-61

NH 3 17 .... 9-39 8-86

C^NHW^4 181 .... 100-00

Eugenate of Potash. Acid? Oil of cloves is triturated with an

equal weight of hydrate of potash, and the compound which is thus

formed, with slight elevation of temperature, is dissolved in 5 pts. water

(on boiling the solution a certain quantity of eugenic acid is driven off: Bonastre,

Calvi), then filtered and evaporated, so that the liquid, when left to stand

in the cold for 24 hours, crystallises. (Bonastre.) An excess of concen-

trated solution of caustic potash is added to eugenic acid, and, according
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to Bruning, the solution is precipitated with alcohol and the salt

repeatedly pressed ; according to Dumas, the mass is stirred up, the

excess of potash poured off, and the salt pressed between blotting paper,
and crystallised from alcohol.

Brilliant, white, fragile laminae, having the burning taste, and some-
what of the odour of cloves. Reaction alkaline. (Bonastre.) Partly

decomposed by recrystallisation from water. (Bonastre, Dumas.)
According to Bonastre, it is also decomposed by alcohol and ether.

Decomposes slightly at 100, without perceptible alteration of weight.

(Briining.)

C40H23O7
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Eugenate of Strontia. Obtained by boiling or agitating oil of cloves

with strontia-water. White needles, less nacreous than the baryta-salt,
with which they agree in other properties. (Bonastre.)

Eugenate of Lime. Quicklime combines with oil of cloves, forming a

solid, amorphous compound, which is insoluble in cold and sparingly
soluble in boiling water. When oil of cloven is boiled with 2 pts. of

lime and water, the filtered solution deposits on evaporation yellowish
crusts, which have a faint odour of cloves, a very repulsive taste, and
are turned wine-red, with lively effervescence, by oil of vitriol. Dis-

solves in 235 pts. water. (Bonastre.)

Eugenate of Magnesia. Obtained by the action of oil of cloves on
calcined magnesia, as a very hard, white, non-crystalline compound,
which is equally insoluble in cold and hot water. (Bonastre.)

Eugenate of Lead. Eugenic acid forms with oxide of lead, acid,

basic, and hyperbasic salts. (Ettling.) By boiling oxide of lead with oil

of cloves and water for three hours, a viscous, yellow, homogeneous mass,
insoluble in water, is obtained. This when dried in the air becomes

friable, and on addition of sulphuric acid, yields eugenic acid. Formed
also by precipitating aqueous eugenate of potash (from oil of cloves, comp.

Schindler, N. Br. Arch. 41, 140) with subacetate of lead, as a thick, yellow
deposit. (Bonastre.) Hyperbasic eugenate of lead contains 62 61 p. c.

PbO. (Bonastre.)

Ferrous Eugenate. Boiling aqueous solution of eugenate of potash
or soda gives immediately with ferrous sulphate, a magma which

instantly turns blue. (Bonastre.) Aqueous ferrous sulphate gives no
reaction with oil of cloves; but with eugenate of ammonia, baryta, or

strontia, it acquires a light lilac-colour; with eugenate of potash, from
red to blue

;
and with eugenate of soda, a violet or greenish-blue colour.

(Bonastre.) By standing over iron filings for 24 hours, oil of cloves

acquires a purple tint, without dissolving any of the iron
(? Kr.)

(Rottscher, Br. Arch. 14, 186.)

Cupric Eugenate. Solution of cupric sulphate precipitates aqueous
eugenate of soda. The precipitate aggregates in a brown mass, which,
when boiled for half an hour, changes from sky-blue to the colour of

verdigris. (Bonastre.)
Oil of cloves is completely soluble in concentrated acetic add, alcohol,

and ether. (Bonastre.) It is insoluble in acetic acid of sp. gr. 1'05.

(Jahn, N. Br. Arch. 66, 129.)

Appendix to Eugenic Acid.

1. Pyrolivilic Acid.

C20H 13 5 _
C20JJ12Q4

SOBRERO. Ann. Pharm. 54, 87.

Preparation. Pure dry olivil (the crystalline resin of the wild olive-

tree) is slowly distilled in a retort, of which it occupies about one third,
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till the residual black mass begins to swell up. The pyrolivilic acid,
which passes over as an oil together with water, is dissolved in ether, and
the solution is distilled in a stream of dry carbonic acid, at a gradually

increasing temperature. Ether, and all the water, first pass over, then

the pure acid. (Chloride of calcium cannot be used for drying the acid,
since it dissolves therein and cannot afterwards be separated.)

Properties. Colourless oil, heavier than water. Boils above 200.
It has an agreeable odour, and tastes and smells just like eugenic acid.

Its aqueous solution reddens litmus.
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2. Carmufellic Acid.

C24H20 32
(?).

MUSPRATT & DANSON. (1851.) N. Phil. Mag. J. 2, 293; J. pr. Chem.

55, 25.

Formation and Preparation. About 20 Ibs. of cloves are digested in a

copper vessel with 36 Ibs. water, and the whole is boiled for an hour.
The dark-brown decoction is poured off, and the residue is repeatedly
boiled with fresh quantities of water till the liquid is no longer coloured.

The united extracts, amounting to about 270 Ibs., are reduced by evapo-
ration to 54 Ibs., and divided into from 20 to 30 pts., each of which is

mixed with cold nitric acid, and heated for several days in a covered
vessel on a sand-bath. (If the extracts were evaporated to a syrup, a
violent reaction would take place on treating them with nitric acid in the

cold, and a blood-red liquid would be obtained.) A lively effervescence

ensues, a suffocating gas which excites tears being evolved, together with
carbonic acid and a few nitrous fumes, while the liquid, which contains a

large quantity of oxalic acid, becomes pale yellow and deposits abundant
white flakes. All the gas is completely expelled; the liquid filtered (this

requires a long time); the residue washed with boiling water; and the

filtrate evaporated, till it deposits yellow micaceous laminae, which are

dissolved in water and converted into a lead-salt by precipitation with
acetate of lead. The washed lead-salt is decomposed by sulphuretted

hydrogen, and the solution is decolorised with animal-charcoal and eva-

porated, whereupon dazzling white crystals of the acid are deposited.
One pound of cloves yields about 2 grains of crude acid.

Properties. Brilliant, colourless, micaceous laminae.

24 C
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haye been dried, and then resemble laminae of mica. They dissolve with

turbidity in dilute hydrochloric or nitric acid, except the lead-salt, which

gives a clear liquid.

Carmufellate of Baryta. An equal number of atoms of carmufellic

acid and acetate of baryta are dissolved in water ; the mixed solutions

are evaporated to dryness ;
and the residue is exhausted with water, and

dried on a porous tile over oil of vitriol. The precipitate obtained by
throwing down nitrate of baryta with carmufellic acid, cannot after dry-

ing be separated from the filter.

Barely soluble in water, abundantly in hydrochloric and nitric acid.

Calculation according to Muspratt
fy Danson. Muspratt & Danson.

C24H 20O32 420 .... 84-59

BaO 76-5 .... 15-41 15'80

C24H 20O 32,BaO .... 496-5 .... 100 00

Carmufellate of Lead. Prepared like the baryta-salt. It is almost

insoluble in water, but dissolves in nitric acid.

Calculation according to Muspratt
Sf Danson. Muspratt & Danson.

C24H20Q32 420 .... 78-95

PbO 112 .... 21-05 20-61

C24H 20O32,PbO .... 532 .... 100-00

Carmufellic acid is insoluble in alcohol and in ether.

3. Volatile Oils containing Eugenic Acid.

a. Oil of Cloves. (Geuurznelken'61.) From the buds or flower stalks

of Eugenia caryophyllata. 100 pts. of cloves yield from 14'5 to

28 pts. of oil (Comp. Jahn, N. Br. Arch. 66, 129
; Zeller, N. Jahrb. Pharm.

1, 93) ;
while the same quantity of stalks gives only 4 pts. (Van Hees,

N. Br. Arch. 69, 41.) The oil does not pass over completely till the

distillation has been continued for a long time. Colourless and trans-

parent ;
odour burning, peculiar ; taste sharp, biting and warm. Does

not solidify at 25. ^Bonastre) Deposits camphor in the cold.

(Bizio.) Sp. gr. = 1'034 (Lewis) ; of the commercial oil, 1'055, of that

prepared by Bonastre, 1-061 (Bonastre) ; between TOSS and T040 (Van
Hees); between 1-046 and 1-058. The first portion of the distillate is

lighter than the succeeding products, so that by fractional distillation

oils of sp. gr. 0'95 and 1*076 may be obtained. (Jahn.) Prepared
from clove stalks it has a difierent odour, and a sp. gr. 1 -04 9 (Van
Hees, Pharm. Centr. 1 847, 380) j it then has a peculiar odour, like

cabbage, and its sp. gr. is 1-051. (Jahn.) It is a mixture of neutral oil

of cloves and eugenic acid (p. 202.) (Ettling), of the first of which the

earlier portions of the distillate, as well as the oil from clove-stalks,
contain a larger quantity. (Jahn.) Contains 73' 6 p. c. C, 8 -15 H, and
18-25 0. (Ettling.)

VOL. XIV. P
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b. Oil of Cinnamon-leaves from Ceylon. Obtained according to

Pereira, by macerating cinnamon leaves in sea-water, and submitting the

whole to distillation. Closely resembles oil of cloves. Brown oil having
a penetrating, aromatic odour, strong, biting taste and sp. gr. 1 '053.

Reaction acid. Converted by potash or ammonia into a buttery crystal^
line mass. It is a mixture of benzoic acid, eugenic acid, and a hydro-
carbon C20H 16

. (Stenhouse, Ann. Pharm. 95, 103.)

By treating oil of cinnamon-leaves with excess of aqueous potash,

decanting the undissolved oil, treating it with fragments of caustic

potash, then with chloride of calcium, and finally rectifying it over

potassium., the hydrocarbon is obtained as a colourless oil which strongly
refracts light, has a specific gravity 0'862, boils between 160 and 165,
and smells like cymene. Contains 88*14 p. c. C, and 1 T68 p. c. H, corre-

sponding to the formula C20H 16
. (By calculation, 88'24 p. c. C and

11-76 H.) (Stenhouse.)

c. Pimento-oil. (Nelkenpfefferol.} Obtained from the fruit of Myrtus
pimenta. The pods yield 10 p. c., the seeds 5 p. c. oil. (Bonastre,
J. Pharm. 11, 187.) The whole fruit yields I

1 9 p. c. oil (Braconnot),
2-34 p. c. of sp. gr. 1'03. (Jahn, N. Br. Arch. 66, 155.) Colourless or

pale-yellow ; it has a more agreeable smell and taste than oil of cloves

(Voigtel), less agreeable (Bonastre), and slightly repulsive, recalling
that of Myrtus communis. It refracts light powerfully. When poured
into water, it separates into two portions, one of which floats while the

other sinks. (Jahn.) Becomes dark yellow by keeping. (Voigtel.)
With ^th its bulk of nitric acid, it immediately turns dark red, with

effervescence, and forms a yellowish red solution, the colour of which is

rendered more intense by ammonia. (Bonastre.) With oil of vitriol,

nitric acid, and iodine it behaves like oil of cloves. Freshly distilled, it

will not mix with ammonia, but after standing in contact with it for

eight days, it is converted into a colourless crystalline mass. (Jahn.)

According to Bonastre, it forms with alkalis the same solid compounds as

oil of cloves. (J. Pharm. 13, 466.) It mixes with an equal quantity of

caustic potash-ley, thereby developing heat and becoming turbid
;

after-

wards the liquid becomes quite clear and viscid, but on cooling it does

not solidify in crystals, even on standing, and on addition of water is

partly precipitated unchanged, while a resin remains in combination
with the potash. (Jahn.) Dissolves completely in alcohol and ether.

(Bonastre.)

d. Volatile oil of the Brazilian Clove-cinnamon. Obtained from Persea

caryophyllata. (Martius.) Heavier than water, bright yellow, smells

like oil of cloves, but less agreeably. Taste burning, like cloves. Burns
with a bright flame, depositing much charcoal. It takes fire vfiih fuming
nitric acid. Forms with bases, compounds which are partly crystal-

lisable, but can never be obtained neutral. Acids precipitate the oil

unchanged. The compounds with ammonia, potash, and soda are crys-

tallisable, but the ^me-compound is not. Readily soluble in alcohol, from

which it is precipitated by water.

e. Volatile oil of Canella alba. By distilling white cinnamon, the

bark of canella alba, with water and cohobating the distillate, 0'94 p. c.

of oil are obtained. This in contact with aqueous potash parts with

eugenic acid, and on being distilled after several days, yields first a large
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quantity of oil which floats on water (a and &), then a small quantity of

oil heavier than water (c), while half resinised oil floats on the potash-

ley which contains eugenate of potash in solution. The lighter oil has a

strong aromatic odour, like oil of cajeput, and boils between 180 and
245

;
and by fractional distillation a first portion (d) is obtained at

180, containing 75 "25 p. c. C, 11 '28 H, and 13*46 0. (If this be again

fractionally and very slowly distilled,, a portion boiling at 166 (act)

is obtained, yielding 79-11 p. c. C, 10-64 H, and 9'25 0. On further

distilling the lighter oil, an oil (6) is finally obtained of sp. gr. 0'94l, and

boiling at 245. It contains 80'54 p. c. C, 1077 H, and 8'69 0. The
oil (c) heavier than water does not combine with potash, and contains

73-7 p. c. C, 10-7 H, and 15'6 0. (W. Meyer & v. Reiche, Ann. Pharm.

47, 234.) Hence the oil of canella alba is a mixture of eugenic acid,

cajeput oil, and an oxygenated oil. (Wohler.)

Eugenate of Ethyl.

CAHOURS. (1858.) Compt. rend. 46, 220; Ann. Pharm, 103, 265; J. pr.
Chem. 73, 259; more detailed, JV. Ann. C/iim. Phys. 52, 189 ; Ann.
Pharm. 108, 323.

Nelkenvinester, Eugendthyl (Gm.). NelJcensaures Aethyl. Eugenic ether.

Formation and Preparation. By acting on eugenate of potash with
iodide of ethyl in a sealed tube. The product is washed with dilute

aqueous alkali, dried over chloride of calcium, and rectified.

Properties. Colourless oil, boiling at about 240. It has an
aromatic odour, slightly resembling that of cloves. Neutral.

24 C
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which at first was viscous and dark brown, has become bright brownish-

yellow. It is then left to cool in a stoppered vessel. The next day
concentrated solution of potash is added to the mass (which sometimes is

still fluid, sometimes solidified in crystals), whereupon it solidifies, and

is washed with water, pressed between blotting paper and crystallised

from boiling alcohol.

Properties. Colourless needles, bright amber- coloured when uot

quite pure, melting between 50 and 55, and boiling above 360.
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Aniso-eugenic Anhydride.
8 _ c i6H 7 5

,C
20Nn 3

.

CAHOURS. (1858.) JV. Ann. Chim. Phys. 52, 189; Ann. Pharm. 108,
323.

Anisate of Eugenyl, Eugenate of Anisyl, Aniseugenyl, Anis-Nelkensaure-

Anhydrid.

Chloride of anisyl acts on eugenic acid in the same way as chloride

of benzoyl, and yields a crystallisable product; insoluble in aqueous
potash, and bearing the same relation to anisic acid, as benzo-eugenic
anhydride to benzoic acid.

Cumino-eugenic Anhydride.

CAHOURS. Compt. rend. 46, 220; Ann. Pharm. 105, 263; more detaile

N. Ann. Chim. Phys. 52, 205; Ann. Pharm. 108, 323.

Cuminate of Eugenyl, Eugenate of Cumyl, Cumeuyenyl, Cumin-Nelkem'dure,
Anhydrid.

Formation and Preparation Chloride of cumyl does not act upon
eugenic acid in the cold, but on heating, abundant vapours of hydrochloric
acid are evolved, while the mixture becomes coloured and thickens.

When the evolution of hydrochloric acid has ceased, and the mixture has

become light brown and liquid, it is left to cool, and the excess , of

eugenic acid or of chloride of cumyl is removed with concentrated

potash-solution, whereupon the product solidifies in crystals. These are

washed with water, pressed between blotting paper, and recrystallised
from boiling alcohol.

Properties. Colourless, highly brilliant tablets, which melt at a

gentle heat and volatilise when heated above 400.

Cahours.

40 C
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Bromine-nucleus C20BrH 13
.

Hydrobromate of Bromo-cymene.
= C20BrH 13

,HBr(1).

SIEVEKING. (1857.) Dissert, iiber Cuminol and Cymen. Gott, 1857;
abstr. Ann. Pharm. 106, 261.

Bromide of Cymyl and Hydrogen, Cymylbromur.

Formation (p. 186).

Bromine is dropped into water, on which cymene floats, as long as

the colour of the bromine continues to disappear, and the product is

washed alternately with aqueous carbonate of soda and water, and then

dried over oil of vitriol.

Colourless oil, heavier than water.

It cannot be distilled without decomposition. By prolonged boiling
with alcoholic potash, it parts with all its bromine, being converted into

an oil resembling cymene.

Chlorine-nucleus C20C1H 13
.

Hydrochlorate of Chlorocymene.

Q20QPH14 _ C2 C1H 13

,HC1(3).

SIEVEKING. (1857.) Dissert, iiber Cuminol and Cymen. Gott. 1857;
"abstr. Ann. Pharm. 106, 261.

Chloride of Cymyl and Hydrogen, Cymylchlorur.

Formation (p. 186).

Chlorine is passed into water, upon which cymene floats, till the

latter sinks. The product is washed with aqueous carbonate of soda and
water and dried over oil of vitriol.

Limpid oil, containing 34, 41 p. c. Cl (C
20HUC12 = 34'34 Cl).

It turns yellow by keeping and evolves hydrochloric acid. It can-

not be distilled without decomposition. It is not further acted on by
chlorine. Becomes hot withfuming sulphuric acid, evolves hydrochloric
acid, turns brownish-red and forms sulphocymenic acid. Heated with
alcoholic ammonia, it deposits chloride of ammonium. Boiled with alco-

holic potash, it turns red, deposits chloride of potassium, and is converted
into an oil, which is separable by water, and when distilled passes over
colourless at first., then coloured, evolves hydrochloric acid, and leaves a
residue of charcoal. The distillate, after standing over hydrate of lime,
distils between 170 and 230, still contains from 10 to 12 -6 p. c. chlorine,
and has an aromatic odour.

Hydrochlorate of chlorocymene does not dissolve in water, and but

slightly in alcohol.
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Oxybromine-nucleus C20Br3H 9 2
.

Terbromanethol.

CAHOUKS. (1840.) Rev. sclent. 1840, 342; J. pr. Cliem. 22, 58; more

fully, N. Ann.Chim. Phi/s. 2, 279; J. pr. Ghem. 24, 337; Ann.
Pliarm. 41, 56.

Bromanisol, Bromanisal.

Formation (p. 194).

Preparation. Bromine is gradually dropped upon anise-camphor, till

a slight excess has been added, and the mixture is allowed to solidify.
A brominated oil is then extracted by small quantities of ether, and
the residue is dissolved in boiling ether, and left to crystallise. The

crystals thus obtained are still contaminated with a small quantity of oil;

they are therefore pressed between blotting-paper and recrystallised from

ether.

Properties. Rather large, colourless, highly brilliant crystals, which

crack between the teeth. Inodorous.

Cahours.

20 C
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whole has become green and thick ;
it is then poured into cold water,

and the nitrocymene, which is precipitated as a red oil, is washed first

with water and then with aqueous carbonate of soda.

Properties. Reddish brown, transparent oil, heavier than water.

Permanent in the air. Prepared from cymene a (= nitrocyraene a) it is bright

yellow and lighter than water.

Decompositions. I. It is decomposed by distillation with water ; on
the water which distils over there floats a neutral oil which has the pro-

perties of cymene a, and is converted into -
nitrocymene by cooled

fuming nitric acid. 2. When nitrocymene is added to a paste of iron

filings and acetic acid, heat is developed. If the whole be distilled,

after the reaction has terminated, a distillate is obtained which, by treat-

ment with hydrochloric acid, is resolved into cymidiue, which dissolves,
and an insoluble oil, a- cymene.

Nitro-nudeus, C20X2H 12
.

Binitrocymene,

C20H 12N2 3 = C20X2H 12
.

KRAUT. Ann. Pharm. 92, 70.

Dinitrocymol.

Cymene is cautiously dropped into nitrosulphuric acid as long as it

continues to dissolve
; the whole is then heated for some time to 50,

and, after standing for two days, is diluted with a large quantity of water,

whereupon a brown, slowly solidifying oil is precipitated. On dissolving
this oil in boiling alcohol, and leaving the solution to cool, drops of oil

are first deposited, and on the removal of these/ the liquid yields crystals
of binitrocymene by evaporation.

Colourless, rhombic tables. Melts at 54, and solidifies for the most

part at 43.

Kraut.

20 C ....
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.

Oxynitro-nudeus, C20X 2H 10 2
.

Binitranisoin.

CAHOURS. (1841.) N. Ann. Chim. Phys. 2, 301.

Nitraniside.

Formation and Preparation. 1. Formed when anise-camphor is

heated with fuming nitric acid, the reaction being attended with considerable

development of heat, and evolution of nitrous fumes
;
the product, how-

ever, cannot be purified, since no solution of it can be made. 2. Ani-

so'in is dissolved in fuming nitric acid, the solution is precipitated by
pouring it into water, and the white pulverulent deposit is thoroughly
washed. (Kraut.)

Snow-white, highly electric powder. (Kraut.) Yellow resin, melting
at about 100, and decomposing completely when distilled. Boiled

with concentrated caustic alkali, it evolves a large quantity of ammonia,
dissolves and forms a black, humus-like acid, viz., melanisic acid, which

remains combined with the alkali.

20 C
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Decompositions. It is not affected by iodine, and but very slightly

by bromine. It is violently attacked and dissolved by nitric acid ; soda

separates from the solution a semi-solid substance. Becomes slightly
warm with chloride of cyanogen, and forms a base, probably homo-

logous with melaniline. This is precipitated by adding caustic soda to

the solution obtained by boiling the mass with water. With chloride of

benzoyl, it forms with evolution of heat, crystals, probably consisting of

benzoylcymidide.

Combinations. Cymidine dissolves sparingly in water.. and forms salts

with acids.

Sulphate of Cymidine. White crystalline salt, soluble in water.

Hydrochlorate of Cymidine. Strong hydrochloric acid forms with

cymidine white clouds and an oil lighter than water, which solidifies in

crystals by evaporation or agitation. Turns pinewood yellow. Its

solution dyes the skin red. It is not coloured by chloride of lime.

Contains 19 68 p. c. HC1, corresponding to the formula C28NH 15
,HC1 (by

calculation = 19'72 p, c. HC1.
With terchloride of gold, cymidine forms a yellow, crystalline salt,

sparingly soluble in water.

Cldoroplatinate of Cymidine. Aqueous solution of hydrochlorate of

cymidine yields with platinic chloride a yellow precipitate which dis-

solves sparingly in water, but abundantly in alcohol and especially in ether.

Barlow.

20 C
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ORTIGOSA. Ann. Pharm. 41 , 114.

BARRAL. Compt. rend. 14, 224 ; in detail, N. Ann. Chim. Phys.
7, 151; J. pr. Chem. 26, 49; Ann. Pharm. 44, 281. Compt. rend. 24,

218; J. pr. Chem. 41, 466; more fully, N. Ann. Chim. Phys. 20, 345.

MELSENS. N. Ann. Chim. Phys. 9, 465; Ann. Pharm. 49, 353; J. pr.
Chem. 32, 372.

v. PLANTA-REICHENAU. Dissert, uber das Verhallen der wichtigsten
Alkaloide gegen Reagentien. Heidelberg, 1846.

SCHLOSSING. Compt. rend. 23, 1142; J. pr. Chem. 40, 184; more

fully, N. Ann. Chim. Phys. 19, 230.

RAEWSKY. N. Ann. Chim. Phys. 25, 322; J. pr. Chem. 46, 470; abstr.

Ann. Pharm. 70, 232.

J. BODEKER. Ann. Pharm. 73, 372.
v. PLANTA & KEKULE. Ann. Pharm. 87, 1.

STAHLSCHMIDT. Ann. Pharm. 90, 218; J. pr. Chem. 63, 89; Pharm.
Centr. 1854, 680.

OTTO. Anleitung zur Ausmittlung der Gifte. Braunschweig, 1856, 87.

Vauquelin (Ann. Chim. 71, 139), in 1809, was the first to make

experiments with the view of isolating the acrid principle of tobacco ; he
discovered the volatility of the nicotine compounds and their behaviour

with potash, but did not succeed in isolating the alkaloid. In this,

Posselt and Reimanu succeeded in 1828 ; Ortigosa, in 1842, analysed the

compounds of nicotine, and Barral analysed nicotine itself. E. Davy
(Ann. Pharm. 18, 63), described as aqueous nicotine the ammoniacal

liquid obtained by the distillation of tobacco or tobacco-roots with solu-

tion of potash, being unacquainted with pure nicotine ;
his nicotine-salts

were mixtures of these and ammonia-salts. (Instit. 1835, 137; Ann.
Pharm. 18, 63; J. pr. Chem. 7, 90; J. Pharm. 22, 18.)

Formation. The dried substance of rotten potatoes distilled with

caustic lime yields nicotine, recognisable by its odour.
(? Kr.) (Winkler,

Jahrb. pr. Pharm. 25, 82.)

Sources. In Nicotiana Tabacum, rustica, macrophylla and glutinosa,
in combination with malic acid. (Posselt & Reimann.) As a salt.

(Schlossing.) Nicotine exists ready formed in tobacco, and is not formed

in its preparation. (Henry & Boutron, Schlossing.) It can be as

effectually separated by magnesia as by alkalis (Henry & Boutron), also

by lime, baryta and ammonia. (Schlossing.) Acrid vapours are evolved

from a boiling infusion of tobacco by carbonate or bicarbonate of potash ;

the presence of nicotine in these vapours may be detected by mercuric

chloride. Carbonate of lime produces the same effect, but to a less

extent. (Schlossing.) Also when tobacco is distilled without alkali, nicotine

passes over, though in smaller quantity. (Henry & Boutron.) When an aqueous or

alcoholic infusion of tobacco is too rapidly evaporated down, strong vapours of nicotine

are evolved. (Schlossing.) When urifermented tobacco is extracted with

ether, the solution evaporated, and the residue heated, an odour of nicotine

is perceived. (Only a small portion, however, of the nicotine is thus

extracted.) Alcohol entirely removes the acrid qualities of tobacco ; the

alcoholic extract precipitated with mercuric chloride gives the double salt

of nicotine and mercury. (Schlossing.) If fresh tobacco-juice be preci-

pitated with tannic acid, the precipitate decomposed at a gentle heat by
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excess of acetate of lead, the liquid then filtered, the filtrate freed from

lead by dilute sulphuric acid, evaporated to dryness, mixed with carbonate

of lime and perfectly dried, a large quantity of nicotine may be extracted

from the residue by ether. (Henry & Boutron.) Melsens supposed
that nicotine was a product of the fermentation or of the imperfect com-

bustion of tobacco. (JV. Ann. Chim. Phys. 9, 471.)
The following are the percentages of nicotine in different sorts of dry

tobacco leaves, deprived of their ribs. a. French tobaccos of the Depart-
ments: Lot, 7*96 ;

Lot et Garonne, 7'34 ; Nord, 6-58
;
He et Vilaine,

6 -

29; Pas-de-Calais, 4'94; Alsace, 321 p. c. b. American tobaccos:

Virginian, 6'87 ; Kentucky, 6'09 ; Maryland, 2'29 ; Havanna under

2 p. c. (Schlossing.) Four kinds of Paraguay tobaccos contained 1/8;

2; 5'5 and 6 p. c. nicotine. (Lenoble, N. J. Pharm. 22, 30; Lieb. Kopp.
Jahresb. 1852, 531.) When tobacco leaves are prepared for snuff,

nicotine is lost in the fermentation (Henry & Boutron), to the amount of

about frds, so that 100 pts. dry snuff still contain about 1'36 p. c. nicotine,

chiefly as acetate which is soluble in ether. (Schlossing, N. Ann. Chim.

Phys. 19, 246.) Tobacco-smoke contains nicotine which, when long

porcelain pipes are smoked, is found in the juice collected in the bowl.

(Melsens.) By the dry distillation of tobacco, Unverdorben obtained

\Pogg. 8, 399), among other products, a base which, on being dissolved

in water and boiled down with dilute sulphuric acid, was decomposed
into ammonia, fuscine, and odorine (xi, 263). See also xiv, 234;

Empyreumatic oil of tobacco.

Preparation. 1. Coarsely powdered tobacco is boiled with water;
the liquid, after filtration through linen, is evaporated to the consistence

of extract
;
and before it has completely cooled, it is shaken up with

2 vols. alcohol of 36. On standing, the semi-fluid mass divides into two

strata, the lower, which is black and almost solid, consisting chiefly of

malate of lime, while the upper forms a black solution containing all the

nicotine. This is decanted ; the alcohol is distilled off; the residual

extract again precipitated with alcohol ; the alcoholic solution again
evaporated ;

and the residue mixed, before it is quite cold, with concen-
trated potash-ley, whereupon heat is developed. After cooling, the whole
is shaken with ether, which takes up nicotine and other substances,

thereby acquiring a deep yellow colour. On distilling the ethereal solu-

tion, nicotine tolerably colourless passes over at 180, but frequently
contaminated with decomposition-products of the other substances ; hence
it is more advantageous to proceed as follows : To the ethereal solution,

powdered oxalic acid is gradually added, the whole being continually
shaken, whereby, when the ether is not too aqueous, a white precipitate
of oxalate of nicotine is immediately produced, which afterwards deli-

quesces to a syrup at the bottom of the vessel. The liquid is decanted
;

the precipitated syrup washed with ether, and decomposed by potash ;

the liberated nicotine is taken up by ether ; the ethereal solution heated
on a water-bath to expel ether, water, and ammonia ;

and the tem-

perature then gradually raised, and kept for a whole day at 140, while
a stream of hydrogen is passed through the liquid. The product is now
heated to 1 80, whereupon colourless nicotine pusses over. 1 000 grammes
of tobacco from Lot yield from 50 to GO grammes of nicotine. (Schlossing.)
Posselt & Reimann adopted a similar process. (Vid. infra.}

2. Bad tobacco or tobacco-dust is macerated for 24 hours with water
to which 1 p. c. of sulphuric or hydrochloric acid has been added

; and
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the expressed liquid is evaporated to the consistence of syrup, and distilled

with about th of its bulk of strong potash-solution, water being- added as

long as an alkaline distillate, containing ammonia and nicotine, is

obtained. This is subjected to either of the following treatments.

a. The distillate is saturated with fragments of caustic potash, which

dissolves, developing considerable heat, and expelling most of the

ammonia, while the nicotine is separated as an oily stratum. This is

decanted and freed by a gentle heat from adhering ammonia. (Liebig &
Gail.)

b. The distillate is neutralised with oxalic acid and evaporated to

dryness ;
the oxalate of nicotine is extracted from the residue by boiling

alcohol
;
and the solution evaporated to the consistence of syrup, and

shaken in stoppered bottles with fragments of potash and ether. By
repeating this treatment, the whole of the nicotine is obtained dissolved

in the ether. On distilling the ethereal solution in a water-bath, pure
and aqueous ether, ether containing nicotine, and finally colourless oily
nicotine (which is collected apart) pass over in succession. The nicotine

still contains water. (Ortigosa.)
3. Finely cut Alsatian tobacco is digested with water containing sul-

phuric acid, pressed out after three days, and the residue submitted to the

same treatment till it has entirely lost its acrid taste. The liquid is

evaporated to half its bulk, and distilled with lime ; the distillate is next
shaken with ether, which takes up most of the nicotine, then poured back
into the retort and again distilled. The distillate is again treated with
ether ; poured back into the retort, after the ethereal layer has been

decanted, and so on, till the residue no longer has any acrid taste. The
brown ethereal solution is gradually heated to 140 within 14 days,

whereby ether, water, and other bodies more volatile than nicotine are

driven off, then mixed with slaked lime, and heated to 190 in a stream

of hydrogen ; and the slightly coloured nicotine which passes over is

collected as much as possible out of contact of air, and rectified.

(Barral.)
4. From the so-called Tobacco mordant (Tabaksbeize). The brown

liquid, mixed with a slight excess of sulphuric acid, is evaporated to a

syrup, and mixed with a slight excess of potash-ley ; the liberated nicotine

is taken up by ether ;
the ethereal solution mixed with oxalic acid ; and

the resulting precipitate of oxalate of nicotine decomposed by potash-ley.

By shaking up the potash-solution with ether, the nicotine is again

dissolved, and may be obtained pure by distilling off the ether, and recti-

fying jp<?rse.

Melsens purifies the nicotine thus obtained by placing it in contact

with potassium till the metal is no longer attacked even on heating the

liquid, and then distils the brown liquid over caustic baryta in a stream

of hydrogen; the purest portion passes over towards the middle of the

distillation.

Older processes. Tobacco is distilled with water and -JL.
potash-

hydrate (J- soda-hydrate and 12 pts. water, according to Henry &
Boutron) ;

the residue is mixed with thrice its bulk of water and redis-

tilled; the united distillates containing tobacco-camphor (p. 232), nicotine,

and carbonate of ammonia, are neutralised with sulphuric acid, and evapo-
rated nearly to dryness ;

and the sulphate of nicotine is extracted from

the residue by absolute alcohol. The alcoholic solution is evaporated ;
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the residue is shaken up with aqueous potash ; and the liberated nicotine

is taken up by ether; on distilling off the ether, the nicotine remains behind,

amounting to -^ of the tobacco. (Posselt & Reimann.) Henry &
Boutron distil the sulphate of nicotine with hydrate of soda, and free it

from ammonia by leaving it in vacuo. Posselt & Reimann likewise

exhaust the decoction prepared with water containing sulphuric acid and

evaporated with alcohol of 90 per cent. ;
distil off the alcohol ; decom-

pose the residue with hydrate of lime or magnesia; and separate the

nicotine from it by distillation and agitation with ether, like Schlossing.

They dehydrate the ether containing nicotine with chloride of calcium,
and expel the ether in the water-bath. The nicotine thus prepared con-

tains a trace of chloride of calcium.

Estimation ofNicotine in Tobacco. 10 grammes of tobacco containing
a known amount of water are introduced into a glass tube, the lower end

of which, contracted and bent at right angles, is inserted into the lateral

aperture of a flask holding % of a litre ;
the tobacco is moistened with

a quantity of ammonia sufficient to liberate all the nicotine ; ether is

poured into the flask ; and its neck is closed with a glass tube which

conveys the vapours into a Liebig's condensing apparatus. The lower

extremity of this condenser is bent, and fitted by means of a cork into the

glass tube containing the tobacco, so that the ether volatilised by the

boiling, and again condensed by the cooling apparatus, passes through
the tobacco, drops into the flask loaded with nicotine, is again volatilised,

and again made available for exhausting the tobacco. The apparatus
thus arranged is heated for 2 to 4 hours, or till a few drops of the ether

which run off from the tobacco no longer leave any nicotine when evapo-
rated at a gentle heat ; the tube containing the tobacco is then replaced

by a receiver ; the lateral tabulus of the flask is closed
;
and the liquid

is distilled till the ethereal vapours, which at first are strongly ammo-
niacal, no longer contain any ammonia, and are likewise free from
nicotine. The remainder of the ether is left to evaporate in the air, and
the quantity of nicotine remaining (from which resin separates) is esti-

mated by the amount of sulphuric acid of known strength required to

neutralise it. 49 pts. of oil of vitriol (S0
4
H) correspond to 192 pts. of

nicotine. (Schlossing. } Schiel (Ann. Pharm. 105, 257 ; J. pr. Chem.

74, 127).
Processes for the detection of nicotine in cases of poisoning are given by Stas

(Bull, de VAcad. de Medecine de Belgique, 9, 304
;
Jahrb. pr. Pharm. 24, 313; Ann.

Pharm. 84, 379; Liebig 8f Kopp's Jahresber. 1851, 640) ; further : Orfila (/. Chim.
med. 27, 399). See also Lehmann (Pharm. Centr. 1853, 927) ; Melsens (Bull, de
VAcad. de Medecine de Belgique [2], 1, No. 9 ; Rep. Chim. pure, 1, 232).

Properties. Colourless, transparent oil which remains liquid at 6

(Posselt & Reimann), at 10 (Barral), and when heated, even to tem-

peratures short of 100, gives off white vapours having an intolerable

odour. (Ortigosa.) When nicotine is left in a vacuum for a few days, small

crystals appear in it which resemble chlorate of potash, and deliquesce rapidly in the

air. (Henry & Boutron. ) It distils very slowly at 146, begins to boil at

240 (towards 250, according to Barral,) only a portion, however, dis-

tilling colourless and undecoiuposed, in heavy white fumes (Posselt
Reimann, vid.inf.) Sp. gr. 1-048 (Henry & Boutron); 1'033 at 4;
1-027 at 15

; 1-018 at 30; 1-0006 at 50 ; 0'9424 at 101'5. (Barral.)
It has a sharp odour, slightly resembling that of tobacco (Barral), un-
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pleasantly pungent, like that of dry tobacco, especially when heated

(Posselt & Reimann) ;
has a strong odour, unpleasantly like that of

tobacco (Ortigosa) ; slightly ethereal. (Otto.) Taste burning. (Barral.)
Even when diluted, it has an extremely sharp and caustic taste, producing

choking in the throat. (Henry & Boutron.) It is poisonous, \ of a

drop being sufficient to kill a rabbit, and one drop being a fatal dose for

a dog. (Posselt & Reimann.) 5 milligrammes placed upon the tongue
of a middle-sized dog kill it in 3 minutes. | of a grain dropped into the

eye of a full-grown cat produces contraction of the pupil and strong
narcotic symptoms, which, however, pass off in the course of an hour.

(Gergis & Hesse, Ann. Pharm. 7, 2.93.) Small birds are killed even by
the approach of a glass rod moistened with nicotine. Very weak aqueous
nicotine taken into the mouth, even for a second, produces heavy tur-

pidity, lasting for 10 minutes, then a sensation of heaviness and head-

ache lasting for several hours. (Henry & Boutron, comp. Melsens, Ann.
Chim. Phys. 9, 468.)

Nicotine has a strong alkaline reaction. Its vapour-density is

5-829 ; or, taking into account the 3 per cent, of residue left in the

distillation, it is 5'607. (Barral.) It turns the plane of polarisation of

a luminous ray strongly to the left. (Laurent, Compt. rend. 19, 926 ;

Wilhelmy Pogg. 81, 527.) Meat keeps for any length of time in

nicotine vapour, merely assuming a brighter "red colour. (Robin, Compt.
rend. 32, 177.)

20 C
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in a wick with a bright smoky flame. (Posselt & Reimann.) The

vapour which rises from nicotine heated in a crucible may be set on fire.

(Henry & Boutron.)
5. Warm oil of vitriol does not act immediately on nicotine, but

gradually acquires a red-brown colour by contact with it; the solution

supersaturated with hydrate of soda, yields nicotine free from ammonia.

(Henry & Boutron.) Boiling oil of vitriol decomposes nicotine completely

(leaving a black thick mass, according to Stahlschmidt), so that the

liquid neutralised with ammonia tastes no longer sharp but only bitter.

(Posselt &c Reimaun.)
6. Aqueous nicotine mixed with tincture of iodine, (or with aqueous

hydriodous acid or hydriodite of potash mixed with chlorine), becomes turbid, and

yellowish at first, but afterwards crimson, even when diluted 1000 times

(Posselt & Reimann); according to Planta, it produces with tincture of

iodine, a kermes-brown precipitate. On mixing the ethereal solutions of

iodine and nicotine, heat is evolved, and after a while the mixture soli-

difies to a crystalline pulp of teriodonicotine. (Wertheim, Gerhardt's

Traite, 4, 193.)
7. When nicotine is dropped into a bottle filled with chlorine gas, a

violent action takes place, sometimes attended with emission of light;

hydrochloric acid gas is evolved; and the nicotine becomes blood-red,
but loses its colour again by exposure to light for a few days, and then at

a rather low temperature (below 8) deposits long needles, which how-
ever melt at a slightly elevated temperature. The liquid, which has
become colourless by exposure to light, deposits when mixed with water,
a white sediment, which may be recrystallised from alcohol, the super-
natant very acid liquid becoming red-brown when evaporated at a gentle
heat. (Barral.) When chlorine is passed over nicotine, a dark brown
solid substance is obtained, which dissolves readily in alcohol but does
not separate in the crystalline form on evaporation. (Stahlschmidt.)
Chlorine-water does not act on nicotine in the cold; if the liquid be heated
at the same time, it turns yellow, without giving off nitrogen gas. (Henry
& Boutron, Barral.) Aqueous hypochlorous acid added to a concentrated

aqueous solution of nicotine, produces a whitish turbidity, without evolu-

tion of nitrogen gas, which however takes place immediately on adding a
small quantity of ammonia. (Henry & Boutron.) Nicotine is quickly
decomposed by aqueous perchloric acid. (Bodeker, Ann. Pharm. 71, 64.)

By the action of chlorine on hydrochlorate of nicotine, a beautifully

crystallised compound is formed, easily soluble in water, insoluble in

alcohol. (Geuther & Hofacker, Ann. Pharm. 108, 35.)
8. Nicotine heated with nitric acid, gives off copious red fumes, and

if distilled with potash after the reaction is finished, yields a volatile base
which appears to be ethylamine. (Anderson, Ann. Pharm. 75, 82.)
With hot nitric acid, it gives off nitrogen gas and yields a thick orange-
coloured mass without any oxalic acid. (Henry & Boutron.) With
nitric acid or acid chromate of potash and sulphuric acid, nicotine gives
off a suffocating vapour and forms a brown liquid. (Stahlschmidt.)

Fuming nitric acid attacks it violently, even in the cold, but does not

decompose it completely. (Posselt & Reimann.)
9. Hydrate of soda exerts a decomposing action upon nicotine,

eliminating a small quantity of ammonia. (Henry & Boutron.) When
nicotine containing water is left in contact with lumps of hydrate of

potash, it dissolves potash, and yields by distillation a liquid which has
an odour different from that of nicotine, contains 52 per cent, of carbon,

VOL. XIV. Q,
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does not form chloroplatinate of nicotine when mixed with bichloride of

platinum, but yields by evaporation of the mixed alcoholic solution,

crystals easily soluble in alcohol. (Ortigosa, comp. p. 223.)

10. When cyanogen gas is passed over nicotine (Stahlschmidt), or

into the alcoholic solution (Hofmann), a brown product is formed which

does not crystallise from alcohol (Stahlschmidt) and does not exhibit

basic properties. (Hofmann, Ann. Pharm. 66, 145.)
11. It acts upon cyanate of ethyl less quickly than aniline, forming a

compound which crystallises in beautiful laminae. (Wurtz, Compt. rend.

32, 418; Ann. Pharm. 80, 349.)
12. In contact with iodide of methyl, it deposits a heavy brown oil,

and solidifies on cooling as crystalline hydriodate of methyl nicotine.

(Stahlschmidt, Ann. Pharm. 90, 222.) In contact with iodide of ethyl,

it is converted, even at ordinary temperatures, more quickly at 100, into

hydriodate of ethyl-nicotine, (v. Planta & Kekule, Ann. Pharm. 87, 3.)

When iodide of amyl is heated for several days with nicotine in a sealed

tube, a brown syrup is obtained, which does not solidify, even when cooled

and exposed to the air, or crystallise when its aqueous or alcoholic solu-

tion is left to evaporate, but when treated with water deposits the excess

of iodide of amyl and yields a solution of hydriodate of amyl-nicotine.

(Stahlschmidt.)

Combinations. With Water. A. Hydrated Nicotine. Nicotine ex-

posed to moist air quickly takes up water, to the amount of 10 per cent,

in a day, but gives it up again completely in a dry current of gas.

(Schlossing.) In an air-space saturated with aqueous vapour, nicotine

takes up, in the course of three weeks, 1*77 per cent, of water, which,

however, is given off again when the hydrated nicotine is placed over

hydrate of potash. Nicotine thus saturated with water solidifies com-

pletely in a freezing mixture of ice and salt. (Barral.)
B. Aqueous Nicotine. Nicotine dissolves in water in all proportions.

(Posselt & Reimann, Barral and others.) With half its volume or less of

water, it forms (when it contains resinous matter, according to Posselt &
Reimann) a clear mixture which is rendered turbid by a larger addition

of water. (Ortigosa.) Hydrate of potash separates nicotine from its

aqueous solution. (Liebig & Gail.)
Nicotine at 100 dissolves 10'53 p. c. sulphur, the greater part of

which crystallises out on cooling, the nicotine returning a dark brown
colour. It does not dissolve phosphorus. (Barral.) It absorbs

ammonia gas but does not retain it more firmly than it retains water.

(Schlossing.)
With Acids. Nicotine saturates acids completely. The salts of

nicotine crystallise sometimes in laminar, sometimes in granular form.

(Henry & Boutron.) The simple salts crystallise with difficulty, the

double salts more easily. (Barral.) They have a very sharp taste.

(Henry & Boutron.) Their aqueous solutions may be evaporated at a

gentle heat without much loss of nicotine. (Posselt & Reimann.) They
give off part of their nicotine when evaporated. (Henry & Boutron.)

They emit the odour of nicotine when treated with potash-ley, and produce
with iodine the kermes-colour of nicotine. (Posselt & Reimann.) They
dissolve readily in alcohol of 40 (Henry & Boutron), but are insoluble

in ether, with the exception of the acetate. (Schlossing.) Nicotine

precipitates the salts of manganese, zinc, lead, iron, (vide infr.} and tartar-

emetic, like the alkalis. (Henry & Boutron.) It precipitates the salts
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of manganese and iron in the cold, silver-salts when heated. (Schlos-

sing.) It likewise precipitates acetate of lead, acetate of copper, and
chloride of cobalt. (Otto.) It does not precipitate baryta or lime-salts,

but when carbonic acid gas is passed into an aqueous mixture of nicotine

mixed with excess of nitrate of lime or chloride of barium, a precipitate
of carbonate of lime or carbonate of baryta is formed in the proportion
of 1 at. to 1 at. of the nicotine used. (Schlossing.)

CaO,NO5 + C20N2H 14 + HO,CO2 = C20N2H14,HO,NO5 + CaO,CO2
.

Phosphate of Nicotine. The colourless syrup obtained by neutralising
nicotine with aqueous phosphoric acid, yields by evaporation in sunshine,
white crystals resembling cholesterin. (Posselt & Reimann.) Nacreous
laminae. (Henry & Boutron.)

Sulphate of Nicotine.
'

100 parts of oil of vitriol neutralise on the

average 329*7 pts. of nicotine, forming neutral sulphate of nicotine,
C20N 2H 14

,HO,S0
3
. (Schlossing.) (Calculation 330'6 pts.) The sulphate

is a brown uncrystallisable syrup. (Posselt & Reimaim.) Nacreous
laminae. (Henry & Boutron.)

Acid lodate of Nicotine is nearly insoluble in alcohol. (Henry &
Boutron.)

Hydrochlorate of Nicotine. Nacreous laminse. (Henry & Boutron.)
Obtained by saturating nicotine with dry hydrochloric acid gas, and

leaving the product in vacuo, in long deliquescent white threads, which
are more volatile than nicotine, and dissolve readily in water and alcohol,
not in ether. (Barral.) When dry hydrochloric acid gas is passed over

gently heated nicotine, and the excess of hydrochloric acid is expelled by
means of dry hydrogen gas, quantities of hydrochloric acid are taken up,

varying from 1 to 2 At., but a considerable portion goes off on gently
heating the product. The alcoholic solution of the salt deflects the plane
of polarisation of a ray of light to the left. (Pogg. 81, 527.)

Barral.

C20N2H 14 162 .... 68-94
2 HC1 73 .... 31-06 29'74

C20N2H i4
)2HCl 235 .... 100-00

Nitrate of Nicotine crystallises with difficulty. (Henry & Boutron.)

Aqueous nicotine forms with phosphate of magnesia a gelatinous pre-

cipitate; with acid sulphate of alumina, needle-shaped crystals of a
double salt. (Henry & Boutron.) With phospho-molybdic acid, it

behaves like conine (xiii, 164; Sonnenschein, Ann. Pharm. 104, 47.)

Phosphantimonic acid (produced by dropping pentachloride of antimony
into aqueous phosphoric acid) added to an aqueous solution containing
-s-g-o pk f nicotine, produces a slight turbidity. (F. Schulze, Ann.
Pharm. 109, 179.)

Chloride of Cadmium with Hgdrochlorate of Nicotine. Nicotine forms
with chloride of cadmium, a compound which is difficult to crystallise

(G.Williams, Chem. Gaz. 3855,450; Chem. Centr. 1856, 47), dissolves

Q 2



228 AZO-NUCLEUS

readily in water; does not give off any water at 100, and corresponds to

the formula C20N 2H 14
,2HCl,5CdCl (Galetly, N. Edinb. n. Phil. J. 4,

94; Ckem. Centr. 1856, 606.)

By precipitating bichloride of tin with nicotine, a white double salt is

obtained (Barral); with ferric chloride, a yellow-brown double salt

(Barral); a brick-red precipitate (Henry & Boutron). With sulphate of

copper, aqueous nicotine produces a greenish white precipitate, which is

not turned blue or dissolved by excess of nicotine. (Henry & Boutron.)

Nicotine with Mercuric Iodide. C20N2Hu
,2HgI. Colourless laminae,

obtained by triturating nicotine with mercuric iodide (whereby heat is

evolved, and a portion of the nicotine consequently volatilised) and

boiling the mass with water. (Wertheim, Gerhardfs Traite, 4, 192.)

lodomercurate of Nicotine. A solution of mercuric iodide in hydriodic
acid, is dropped into hydriodate of nicotine till the precipitate formed on
each addition begins to be permanent ; the double salt then crystallises
from the solution after standing for some time. The mother-liquor is decom-

posed by evaporation. Small yellow prisms sparingly soluble in cold water
and in alcohol. It is decomposed by hot water, depositing a reddish

yellow resin insoluble in potash-ley. (Bodeker.) Hydrochlorate of

nicotine added to potassio-mercuric iodide, produces a yellowish white

precipitate insoluble in hydrochloric acid. (v. Planta.)

Bodeker.

C2N2H 16 164 .... 19-09
4 I 508 .... 57-84 58-33

2 Hg 200 .... 23-07 22*71

C2N2H14,2HI + 2HgI 872 .... 100-00

Nicotine with Mercuric Chloride. Pure nicotine and acetate of nicotine form

with solution of mercuric chloride, white flocks, easily soluble in hydrochloric acid,

insoluble in alcohol. (Posselt & Reimann.) Hydrochlorate of nicotine, throws down
from corrosive sublimate, a white pulverulent precipitate easily soluble in hydrochloric
acid and in sal-ammoniac, (v. Planta.)

a. With 2 at. Mercuric Chloride. By precipitating a solution of

corrosive sublimate with aqueous nicotine. White crystalline precipitate
which melts and turns yellowish below 100.

Insoluble in water and ether, sparingly soluble in alcohol. (Ortigosa.)

20 C
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dueed, which dissolves in hydrochloric acid, and may be converted into

crystals by addition of mercuric chloride. Clear, colourless, or pale

yellow crystals, sometimes an inch long. It crystallises in the right

prismatic system. Combination of two vertical prisms n and u, and two

pairs of basal faces m, u, t, (Fig. 77) j
in addition, a horizontal prism I

(Fig. 78), u\t 148 55' 17"; n : t = 129 40' 33"; therefore n : u =
160 45' 16", observation gave 160 43' 28"; I : t = 123 57' 24". Cleav-

age parallel to m. (Dauber, Ann. Pharm. 74, 201.)
Dissolves sparingly in cold water and melts to a brown resin in hot

water. Dissolves in acidulated water, sparingly in cold alcohol.

(Badeker.)

Bodeker.

C20N2H 14



230 AZO-NUCLEUS

of platinum in hydrochloric acid, stirring constantly and cooling the

liquid, because it is apt to get heated. There is then produced a crystal-
line precipitate of orange-coloured chloroplatinite of nicotine with 4 At.

hydrochloric acid, the quantity increasing as the stirring is continued;
and the mother -liquor filtered from this precipitate yields by evaporation
or cooling, red-coloured right prisms of chloroplatinite of nicotine with

2 At. hydrochloric acid. 2. This salt is obtained in larger crystals,
when the orange-coloured salt is redissolved in the mother-liquor by
boiling, and the solution is left to cool and crystallise in vacuo.

3. "When the red prisms obtained by 1 or 2 are dissolved in a large

quantity of hot water, the solution becomes turbid on cooling, from

separation of yellow crystalline scales, isomeric with the red prisms
obtained by ] or 2. (Raewsky.)

Leaves platinum when ignited on platinum-foil. With hot nitric acid

it gives off red vapours. It is turned brown by oil of vitriol, and when
heated yields a brown precipitate and gives off sulphurous acid. It dis-

solves sparingly in cold water, more easily in hot water (if heated with too

little water, it becomes gelatinous on the surface and less soluble), and separates on

cooling in yellow crystalline scales, isomeric with the red prisms. It

dissolves in cold nitric and hydrochloric acid, not in alcohol or in ether.

(Raewsky.)
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and cannot in any way be made to crystallise. (Raewsky.) Perhaps
CN*Hu,2HCl,PtCl or C20N2H14

,HCl,PtCl. (Gerhardt, Compt. chim.

1849, 206.)

Raewsky.

d.

Orange-yellow salt

20 C 120-0
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& Reimann.) Insoluble in ether. (Schlossing.) Laminae having a

pearly lustre. (Henry & Boutron.)
Nicotine forms a crystallisable salt with nicotic acid (x, 229).

Tartrate of Nicotine is obtained by evaporating its solution in the

air, as a crystalline granular mass easily soluble in water. (Posselt &
Reimann.)

Purpurate of Nicotine. Aqueous alloxan, to which a few drops of

nicotine are added, assumes in a few seconds a dark purple colour, and,

subsequently, there are formed in the red liquid, colourless rhombic tables,

very similar to those of uric acid when the latter have acquired their

obtuse angles ; they may be freed from the mother-liquor by washing
with a small quantity of water. The crystals dissolve in cold, moderately
dilute potash-ley, with splendid purple blue-colour and the odour of

nicotine. The purple mother-liquor may be evaporated over oil of vitriol

to a blood-red viscid syrup, which dries up to an amorphous mass
; it is

decolorised by absolute alcohol, with precipitation of brick-red flakes

which dissolve in alkalis with carmine colour, emitting at the same time
an odour of nicotine. (Schwarzenbach.) Hence Schvvarzenbach sup-

poses that the mother-liquor contains acid purpurate of nicotine, and that

the crystals contain the neutral purpurate. (Wittsteins Vierteljahrsschr.

6, 424 and 8, 170.)

Picric acid added to hydrochlorate of nicotine throws down sulphur-

yellow flocks, (v. Planta.)

Tincture of galls, added to aqueous nicotine, throws down a white

curdy precipitate (Henry & Boutron) ; it forms, with hydrochlorate of

nicotine, a whitish cloud, which disappears on addition of a few drops of

hydrochloric acid, but is reproduced by a larger quantity, (v. Planta.)
Nicotine mixes in all proportions of alcohol. The mixture, when

distilled, gives off first a comparatively pure alcohol, then spirit contain-

ing nicotine. (Posselt & Reimann.)
It mixes in all proportions with ether, and the solution when distilled

gives off pure ether, with only a little nicotine towards the end. It

gives up all its nicotine to acids. (Posselt & Reimann.) Ether entirely
removes nicotine from its aqueous solution.

Nicotine dissolves in about 40 pts. of oil of turpentine, easily in oil of
almonds ; the latter solution has a very sharp taste, and gives up all its

nicotine when shaken up with acetic acid. (Reimann.)

Appendix to Nicotine.

a. Nicotianine or Tobacco-camphor.

HERMBSTADT. Schw. 31, 442; abstr. JSerz. Jahresber, 1823, 113.

POSSELT & REIMANN. Mag. Pharm. 24, 138; Berz. Jahresber, 1831, 193.

LUNDEREB. Repert., 53, 205.

BARRAL. Compt. rend. 21, 1376.

Obtained by Hermbstadt, in 1823, from Nicotiana Tabacum.

According to Landerer, it is produced in the drying of the tobacco, inas-

much as fresh tobacco-leaves do not yield it.
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Preparation. The herb, either fresh or dry, is distilled with a small

quantity of water, whereby a milky distillate is obtained, on the surface

of which nicotianine separates after a few days in laminar crystals.
The remaining portion of the distillate is mixed with subacetate of

lead, the precipitate decomposed by a not quite sufficient quantity of

dilute sulphuric acid, and the liquid filtered from the sulphate of lead is

left to evaporate. (Hermbstadt.) According to Posselt & Reimann,
this lead-precipitate is nothing but carbonate of lead, and does not yield

any more nicotianine. These chemists pour 12 Ibs. of water on 6 Ibs. of

tobacco-leaves ; distil off 6 Ibs ;
add to the residue 6 Ibs. of fresh water j

distil again ; and repeat this treatment five times. The distillate deposits
11 grains of nicotianine, while nicotine remains in solution. Landerer
extracts from the aqueous distillate of tobacco-leaves only a few drachms
of water, from which the nicotianine separates on standing.

Properties. White, crystalline, laminar. Melts when heated, and
then gradually evaporates (Hermbstadt) ; in some weeks, when exposed
to the air in open vessels. (Posselt & Reimann.) Smells like fine

tobacco (Hermbstadt) ; like tobacco-smoke and lilac-blossoms., more

strongly when heated, but without exciting sneezing. (Hermbstadt.)
On the tongue, or in the throat, it tastes like tobacco-vapour (Hermb-
stadt) ; not at all sharp, but warm and bitterly aromatic. (Posselt &
Reimann.) When swallowed, it produces nausea and giddiness (Hermb-
stadt) ; a dose of 2 grains produces no particular effect. (Posselt &
Reimann.) Neutral.

Calculation according to Gerhardt.

46 C
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b. Empyreumatic Oil of Tobacco.

ZEISE. J. pr. Chem. 29, 388 ; Ann. Pharm. 47, 127; Pogg, 60, 278.

Compare p. 221.

Preparation. Dry tobacco is distilled, and the resulting tar is recti-

fied. The oil thus obtained is several times shaken up with water ; then
dried over chloride of calcium, filtered, twice rectified, a certain quantity
of tar remaining behind each time, but only a small quantity the second

time, and the first half of the distillate is collected.

Slightly pale yellow, transparent. Sp. gr. 0'87. Boils at about
195.

Calculation according to Zeise. eise.

11C 66 71-00 71-26
11 H 11 11-79 12-01

2O 16 O and N.... 17'21 1673

CnHnO2 93 100-00 100-00

The oil contained about 3 per cent, of nitrogen which was not included in Zeise 's

calculation. As Melsens found nicotine in tobacco-smoke, which nicotine was not

separated in Zeise's mode of preparation, the nitrogen of the nicotine appears to have
been present in the oil, which would make the calculation altogether wrong, (Kr.)

The oil turns brown in contact with the air. Burns with a strongly
luminous, sooty flame. Potassium acts on it slowly in the cold, and
attacks it strongly when heated, converting it into a brown-red, viscid

mass which yields by distillation a light yellow, somewhat viscid oil,

having a strong aromatic odour, while a pitchy mass remains behind.

When the oil is boiled for five or six hours in a long-necked flask with

lumps of potash-hydrate, and a little water, ammonia is evolved, and a

yellow oil passes over, which boils at 220, has a less unpleasant odour

than the original oil, and does not act upon fused potassium. This oil

contains 79'90 p. c. C, lO'Ol H and 10'09 0. The alkaline residue dis-

solved in water, filtered from the separated charcoal, neutralised with

sulphuric acid, and evaporated, gives up butyrate of potash to alcohol.

The oil is nearly insoluble in water. It dissolves iodine quickly, and
with brown colour. It absorbs a small quantity of dry hydrochloric acid

gas, becoming thereby more viscid and brown-red, and recovering its pale

yellow colour on addition of ammonia.

It mixes in all proportions with alcohol and ether.

By slow combustion of tobacco in the pipe. Melsens (N. Ann. Chim.

Phys. 9, 471) obtained nicotine (p. 221) and tar. The latter, distilled

with water, yielded a brown oil having a sharp and peculiar empyreu-
matic odour, while a black, viscid mass was left soluble in alcohol. The
oil is lighter than water; begins to boil at 140, after drying over chloride

of calcium, the temperature soon, however, rising to 200, and ultimately
to 300; and passes over, light brown at first, but afterwards of darker

colour.

i
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Methyl-nicotine.

= C 10
(C

2H3

)NH
4
,H

2
.

STAHLSCHMIDT. Ann. Pharm. 90, 222; J.pr. Chem. 63, 89 j Pharm.
Centr. 1854, 680.

Formenicotm. Known only as a hydrate and in salts.

Formation, p. 226'.

Preparation. Nicotine is mixed with iodide of methyl ; the action,

which soon begins, is allowed to come to an end; the dark-coloured

hydriodate of methyl-nicotine, which solidifies in a crystalline mass on

cooling (syrupy, if the quantity of iodide of methyl is insufficient, but

becoming crystalline on the addition of a larger quantity), is washed
with alcohol, crystallised from water, and the concentrated aqueous
solution is decomposed with recently precipitated silver-oxide, whereby
iodide of silver and an aqueous solution of methyl-nicotine are obtained.

This solution, evaporated over oil of vitriol at 100, leaves a dark,

viscid, new crystalline residue, probably consisting of hydrate of methyl-
nicotine.

Its aqueous solution has a bitter taste. It is inodorous, has a strong
alkaline reaction, and dissolves the cuticle like caustic potash.

It remains unaltered, when the solution of its hydriodate is heated

with iodide of methyl.

Methyl-nicotine is a strong base. It saturates acids completely, and
forms salts, of which the sulphate, hydrochlorate, nitrate, and hydrocyanate

crystallise with difficulty ; the hydrofiuale, acetate, oxalate, and tartate

not at all. Aqueous methyl-nicotine precipitates other oxides from copper
and iron salts. It dissolves recently precipitated hydrate of alumina.

Hydriodate of Methyl-nicotine. Soluble in water, less soluble in

alcohol, and nearly insoluble in ether.

12 C
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Chloroplatinate ofMethyl-nicotine. Hydrochlorate of methyl-nicotine
is precipitated with bichloride of platinum, and the precipitate is crystal-

lised from boiling water. Crystalline product, sparingly soluble in cold

water, insoluble in alcohol.

Stahlschmidt.

12 C
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both these liquids colour the skin yellow, and have a pungent odour of

stinking fish. Aqueous ethyl-nicotine undergoes a similar decomposition
when left to stand in the air or in vacuo. 2. Hydriodate and hydro-
bromate of ethyl-nicotine are not altered by potash-ley in the cold j but
when heated with it, they yield the same products that are formed by
the simple action of heat on aqueous ethyl-nicotine. 3. Hydriodate of

ethyl-nicotine melts when heated, turning slightly brown, and yields a
distillate of nicotine and iodide of ethyl, which partly recombine in the

receiver, forming hydriodate of ethyl-nicotine. 4. A concentrated

aqueous solution of ethyl-nicotine, heated with iodide of ethyl, is con-

verted into hydriodate of ethyl-nicotine, without forming a base containing
a larger proportion of ethyl.

Combinations. Ethyl-nicotine unites with acids, forming crystallis-
able and very soluble salts. It is a strong base, which expels ammonia
from its salts, and behaves with saline solutions like the fixed alkalis,

throwing down the heavy metallic oxides and the alkaline earths.

Aqueous ethyl-nicotine absorbs carbonic acid from the air. Sulphate
of ethyl-nicotine is a viscid syrup containing a few crystalline particles.

Hydriodate of Ethyl-nicotine. Obtained by the action of alcoholic

nicotine on iodide of ethyl, or by recrystallising from boiling alcohol the

product prepared as described at page 236, in nodular groups of beautiful

colourless prisms, which may be separated with some loss from the
reddish yellow mother-liquor by absolute alcohol. It decomposes
partially when its aqueous solution is evaporated, forming a red iodated
resin. When heated, it decomposes in the manner above described (3).
It is very soluble in water, sparingly soluble in alcohol and ether.

v. Planta & Kekule.
From oil of vitriol. mean.

CUNH 12 110-0 .... 46-39
I 127-1 .... 53-61 53-55

C 14NHn
,HI 237-1 .... 100-00

Hydrolromate of Ethyl-nicotine. When bromide of ethyl is brought
in contact with nicotine, even in the cold, an oil is produced, which
increases on heating the mixture in the water-bath, and finally solidifies

in a crystalline mass. It is even more deliquescent than the hydriodate.
It dissolves with moderate facility in absolute alcohol.

Hydrochlorate of Ethyl-nicotine is obtained as a radiated crystalline
mass by evaporating its solution in vacuo.

Nitrate of Ethyl-nicotine. Viscid syrup, containing a few crystalline

particles.

Chloromurcurate of Ethyl-nicotine. Mercuric chloride throws down
from hydrochlorate of ethyl-nicotine, white flocks, sometimes caked

together like a resin, which melt when heated, dissolve in boiling water,
and separate in crystalline nodules on cooling. They may be washed
with cold water.
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v. Planta & KekuM.
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recently precipitated oxide of silver, whereby iodide of silver is separated,
and an aqueous solution of arayl-riicotine is obtained.

This compound behaves with saline solutions like ethyl-nicotine ; it

saturates acids and forms salts, which cannot be obtained in the solid

state, even by slow evaporation. The solution of amyl-nicotine, mixed
with bichloride of platinum, throws down light yellow flocks, which,
when dried at 100, contain 28'25 p. c. platinum, and are therefore

C20NH 17
,HCl,PtCl

2
(calc. 27'63 p. c. platinum).

Primary Nucleus C^H 16
.

Oil of Turpentine.

C20H 16
.
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Camphene (Deville); Essence de terebenthine ; Essence of turpentine; Terpen-
thinol. Described in the 8th century by Marcus Grsecus.

Sources. In the root, stem, branches, leaves, and pericarps of several

trees belonging to the coniferous family, and to the genera Pinus, Picea,

Abies, Larix ; hence also in turpentine, the resinous juice which exudes
from incisions made for the purpose in the stems of these trees.
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Extraction. 1 . By distilling various kinds of turpentine either alone

or with water. Steam or air, heated to 107, is passed either directly

through turpentine or through a spiral tube coiled up in the turpentine
covered with water, and serving to convey to it the heat required for the

distillation of the volatile oil. (Kates, Lond. J. Sept. 1854, 172 ;

Aug. 1 855, 86.)
When turpentine is distilled per se, the oil passes over first, and

towards the end of the distillation, succinic acid sublimes. (Lecanu &
Serbat, J. Pharm. 8, 451.)

When Venice turpentine is distilled with water, the succinic acid

remains dissolved in the water which passes over with the oil. Venice

turpentine, distilled alone, yields first a more volatile, and afterwards a

less volatile oil. (Unverdorben.)
Pine-resin, subjected to dry distillation, yields, together with the oil,

a brown or yellowish, seldom colourless, turpentine-water, amounting to

1 1 -5 per cent, of the resin, and containing acetic acid. (Grimm, Ann.
Pharm. 107, 255.)

2. By distilling various parts of coniferous plants with water. In

this manner, oil of turpentine may be obtained : From the cones of the

silver fir' (Abies pectinate, Dec.) (Zeller, Fliickiger), which contain the

volatile oil in the pericarps, and a fixed oil in the seeds (Zeller) j from
the branches of the spruce fir (Pinus abies, L.) Gottschalk, Ann. Pharm.
47, 237) ; from the cones of the dwarf-pine (Pinus Mughus, Scop.)

(Blanchet & Sell) ;
from the cones of the Scotch fir (Pinus sylvestris, L.),

which serve for the preparation of forest-wool. (Hagen.)

Purification. \. By distilling crude oil of turpentine : (a.) by itself;

(b.) with water. The oil which floats on the surface of the water in the

distillate is skimmed off, and dehydrated by agitation with chloride of

calcium. When oil of turpentine is rectified with water, the oil at first passes over

alone, and is not accompanied by water till towards the end of the distillation, probably
because the formation of vapour of water requires 550 of heat, whereas, according to

Despretz, that of oil of turpentine vapour requires only 76 (? Gm.) Aubergier.

(c.) With aqueous alkalis or alkaline earths. Oil of turpentine is distilled

with milk of potash and lime (100 pts. of the oil with 100 pts. water, 1 pt.
carbonate of potash, and 1 pt. quicklime. Berl. Indmtriebl. 1841), the resin

dissolved in the oil then remaining with the lime. (Guthrie, Sill. Am.
J. 21, 291.)

2. By agitation with oil of vitriol. The oil of turpentine is shaken

up with oil of vitriol diluted with an equal bulk of water, and then left

at rest, whereupon the liquid separates into two layers, the lower of

which takes up the brown resin ; the supernatant oil may be further

purified from resin by renewed agitation with the acid, till the latter no

longer becomes coloured, and at last completely freed from it by water.

(Guthrie.)
3. By treating crude oil of turpentine with a quantity of alcohol less

than sufficient to dissolve it. When 8 pts. of oil of turpentine are
shaken up with 1 pt. of the strongest spirit (with slightly rectified spirit,
according to Schultze, N. Br. Arch. 74, 114), and the mixture is left at rest,
two layers of liquids are formed, the upper of which is a solution of the
resin originally contained in the oil, while the lower consists of the purer
oil, which may be completely purified by repeated agitation with fresh

quantities of alcohol. (Nimrno, Schw. 36, 245 ; /. of Science, 13, 441.)
VOL. XIV. R,
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Modifications of Oil of Turpentine. The volatile oil obtained from
coniferse (Dumas), even when prepared by distillation from one and the

same species (Berthelot) is by no means a simple oil, but a mixture of

isomeric oils, which, though identical in chemical composition, difi'er in

boiling point, specific gravity, and optical properties, according to their

origin and mode of preparation, and, according to Bouchardat, are

probably formed from the oil originally contained in the turpentine by
the action of the air at the moment of its separation, or, according to

Berthelot, partly exist in the turpentine ready formed. Accordingly we
have to distinguish

1. French oil of turpentine, obtained from Bordeaux turpentine, the

produce of Pinus Maritima. When French oil of turpentine is mixed
with carbonate of potash and carbonate of lime,, the mixture left at rest

for a day, and then distilled in vacuo, first on the water-bath, and then

on the oil-bath, the receiver being cooled with ice, the oil distils between
80 and 180, while the residual turpentine becomes thicker. The oil which
distils between 80and 180, appear to consist of only one substance; but the

latter portion of the distillate is a mixture of isomeric hydrocarbons and

oxygenated oils, whose specific gravity, boiling point, and rotatory power
vary between such narrow limits, that the isolation of a single definite

product from them is impossible. Even the oil obtained by repeated
fractional distillation, yields, when again distilled, a distillate of different

properties, though identical in chemical composition. The portions of

the oil, which, when it is shaken up with a quantity of alcohol insufficient

to dissolve it, either remain below the alcoholic solution, or are separated
therefrom by water, likewise exhibit different properties, the alcohol

dissolving especially those oils which have comparatively little rotatory

power. (Berthelot.)

2. English oil of turpentine (Camphene spirit), from the Carolina

turpentine of Pinus tceda, L. (Guibourt & Bouchardat), or that of Pinus

Australis, Mich. (Berthelot.) Turpentine from Pinus Australia,

fractionally distilled four times in vacuo, yielded distillates of like com-

position but different rotatory power. (Berthelot.)

3. German oil of turpentine, from the turpentine of Pinus sylvestris, L,
P. nigra, Link, P. rotundata, Link, P. abies, L.

4. Templin oil, from the cones of Pinus Mughus (Blanchet & Sell) ;

from the cones of Abies pectinata, Dec., especially that obtained in the

Emmenthal, Canton Bern, and in Aargau. (Fliickiger.)

5. Venetian oil of turpentine, from the turpentine of Larix Europcea,
Dec.

Properties. Colourless, mobile, transparent oil. Commercial oil of

turpentine is yellowish, templin oil slightly coloured (Blanchet & Sell),
the oil from the needles of the Scotch fir, yellowish-green (Hagen) ;

templin oil becomes yellowish-green after some time. (Fliickiger.)

Sp. gr. 0-86 at 22 (Saussure), 0-872 at 10 (Despretz), 0'86 at 31

(Brisson), 0-879 (Aubergier), 0'867 at 14 (Brix, Pogg. 55, 380), 0'872

(Biot), 0-86 (Soubeiran & Capitaine), 0-8902 at (Fraukeuheim, Pogg.
72, 422).

French oil of turpentine has a density of 0*865 at 13 (Caillot,
J. Pharm. 16, 440) ; 0-8806 ; after rectification with water, 0'8736 to
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0-8890; after distillation without water, 0'8730 ; oil ten years old

distilled over potash, 0*87 ; Strasburg oil of turpentine distilled with

water, 0*863 (Guibourt & Bouchardat) ;
0*8654 at 15 ; after

distillation in vacuo between 80 and 100, it is 0*864 at 15
;

when

purified by shaking up with alcohol, 0'8616 to 0'8630, while the oil

which distils between 280 and 200 has a density of 0*9203 at 16.

(Berthelot.) English oil of turpentine : 0'863 (Guibourt & Bouchardat) ;

0*8665 at 15 ;
after fractional distillation, 0*886 to 0*878. (Berthelot.)

Oil of turpentine from the silver fir, 0'850 to 0*856 at 13 (Caillot),

0*85 (Zeller) ; templin-oil (Fluckiger), 0*856 at 6 and 0'842 at 30.

(Berthelot.) Oil from the Scotch fir, 0'865 at 13 (Caulliot) ; crude oil

0*8859 at 12, rectified, 0-868 at 12. (Hagen.) Oil from the spruce
fir, 0*880 at 15 (Blanchet & Sell), oil from the branches treated with

potassium (md. inf.], 0*856 at 20. (Wohler.) Oil from Abies Canadensis

and Venetian oil of turpentine, 0'863 at 13,

Boiling point, 156'8 (Despretz) ; recently rectified, 152, old, 158

(Ure), 150 (Blanchet & Sell), 157 (Aubergier), 159*2 (Brix, Pogg.
55, 380), 156 (Frankenheim, Pogg. 72, 422). Oil from the spruce fir

boils at 155 (Blanchet & Sell), that from the branches, after treatment

with potassium, at 167 (Wohler) ; templin-oil from Pinus Mughus at

165, templin-oil (Fluckiger) at 172. (Berthelot.) The first products
of the distillation of French oil of turpentine, purified with alcohol, boil

at 159'5 to 160 under a pressure of 750mm ; the later products between
161 and 162, T^ of the oil above 200. (Berthelot.) It does not

solidify at 20 (Cailliot), not even at 110 (Faraday, Pogg. Ergan-
zungsband, 2, 216). At 27" it deposits camphor, which melts at 7

(Margueron, J. Phys. 45, 136). Expansion at sp. gr. 0*879 from to

100 = 0-106927 ; of oil boiled for 10 minutes and distilled = 0-103087

(Aubergier) ;
at and sp. gr. 0'8S02, = 1 + 0*000874^ + 0*000001248^

between 11 and 145, or from to 100 = 0'09722 (Frankenheim, Pogg.
72, 425); of templin-oil (Fluckiger) from 30 to 130 = 0'112. (Ber-

thelot.) Compressibility for one atmosphere at 12*6 = 0'0000657.

(Aime, Pogg. Erganz. Bd. 2, 237.) Refracting power = 1*471

(Becquerel & A. Cahours, Compt. rend. 6'867 ;
also Pogg. 51,427) ;

1-472, of the thickened oil = 1*4938, after being liquefied at 40 =
1-4938 (Deville, Compt. rend. 11*865; also Pogg. 51, 433); of templin-
oil (Fluckiger) = 1*467 (Berthelot).

The optical rotatory power of oil of turpentine is independent of that

of the turpentine from which it has been prepared. French oil of tur-

pentine rotates to the left like turpentine itself, but with different

strength ; English oil of turpentine to the right, whereas the turpentine
(from Pinus toeda) used in its preparation rotates to the left ; Venetian
oil of turpentine rotates, according to Soubeiran, to the left, but Venice

turpentine rotates to the right. (Guibourt & Bouchardat, Biot.) The
French turpentine oil of commerce consists chiefly of laevo-rotatory oils,

and contains but a small proportion of the dextro-rotatory. (Berthelot.)

Lsevo-rotatory power of: French oil of turpentine, 39*95 (Biot),

43-38, calculated for a sp. gr. of 1 (Soubeiran & Capitaine), 28*82

(Guibourt & Bouchardat), 35 -4 (Berthelot). After rectification with
water : first distillate, 31-657, second distillate 22-327; distilled without

water, 33*23
;

oil ten years old rectified over carbonate of potash, 33*95;

Strasburg turpentine-oil distilled with water, 1 J -69 (Guibourt & Bou-

chardat) ; distilled between 80 and 100 in vacuo, 32*4 ; fractionally
distilled, between 33'7 and 32-25 ; purified with water, 35*6 to 337 ;

B 2
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that which distils from 240 to 280, 6*5. (Berthelot.) By distillation

over the open fire, oil of turpentine gains in rotatory power from 28-33

to 33-23 (Bouchardat). Of Swiss oil of turpentine, 11*2
;
of templin

oil (Fliickiger), 76*9 (Berthelot); of Venetian oil of turpentine, 5*24.

(Guibourt 8c Bouchardat.)

Dextro-rotatory power of : English oil of turpentine from Pinus tceda,

18-6 (Guibourt & Bouchardat) ; from Pinus Australis, 18"6. (Ber-

thelot.) After fractional distillation: 1 = 18*9; 2 = 188; 3 =
16-4; 4 = 17-2. (Berthelot.)

Specific heat = 0*462 (Despretz), 0'488 (De la Rive & Marcet),
0-42593 (Regnault), 0*41 (Brix, Pogg. 55, 380), 0*416 at 2. (Person,

Pogg, 74, 422.) Heat of combustion evolved in the combination of

1 gramme of oil of turpentine with oxygen = 10496 ;
of 1 litre of tur-

pentine-oil vapour = 68349 heat- units. (Grassi, N. J. Pharm. 81,

177.)

Vapour-density = 5*01 (Despretz), 5 '01 3 (Gay-Lussac), 4'763,

(Dumas.) Latent heat of vapour = 76*8 (Despretz), 59*23 or 62-25

(Brix, Pogg. 55, 381); 687 (Frankenheim, Pogg. 72, 422). Specific
heat of vapour 177'87. (Ure.)

The vapour, mixed with a large quantity of atmospheric air, pro-
duces a peculiar intoxicating effect when inhaled (Letellier, Compt. rend.

39, 243) ;
in rooms recently painted with turpentine colours, it produces

poisonous effects. (Favrat, Compt. rend. 45, 886.) It prevents the

germination of seeds. (Ville, Compt. rend. 41, 757.) The smell of

turpentine oil may be removed from vessels by shaking them up with a

mixture of mustard and cold water. (Jourdan, J. Chim. med. 22, 727.)
Oil of turpentine is neutral to vegetable colours. The oil from the

needles of the Scotch fir reddens litmus, because it contains formic acid. (Hagen.)
Its taste and odour are strong and peculiar, like that of turpentine.

Strasburg oil of turpentine (Guibourt & Bouchardat), that from the

spruce fir (Blanchet & Sell), has an agreeable odour like that of lemons.

The oil from the branches of the spruce fir smells like fir-branches and
fixed oil of laurel, but after treatment with potassium, it has an odour of

lemons and sweet oranges (Wohler) ; templin oil has a balsamic odour

(Fliickiger) ; templin oil from Pinus Mughus smells like orange-
flowers (Blanchet & Sell) ; oil from the silver fir smells aromatic

(Cailliat) ; like cumin, and has an aromatic, warming, slightly burning
taste (Zeller) ;

oil from the Scotch fir, has an aromatic odour like that of

lavender. (Hagen.) The smell and taste of oil of turpentine depend
upon the amount of ozone which it contains

; strongly ozonised oil has a

strong odour and taste of peppermint, and a few drops placed upon the

tongue produce a peculiar persistent pain ; the newly rectified oil does

not produce this effect, and has a fainter odour. (Schonbein.)

1. Houton
Labillardiere. 2. Saussure. 3. Oppermann. 4. Hermann.

20 C 120 ...

16 H .... 16 ...
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Vol. Density.

C-vapour 20 8-3200

H-gas 16 1-1088

Vapour of turpentine-oil 2 9'4288
1 47144

2, according to Saussure, still contained 0'566 nitrogen ; 4, according to Opper-
roann, contained 3'6728 oxygen; 5, oil from the spruce fir; 7, from the branches of

the spruce fir, after treatment with potassium ; 8, from the needles of the Scotch fir ;

9, a. French; b. English oil of turpentine.
Oil of turpentine is a hydrocarbon, since its vapour passed, together with sulphur-

vapour, through a red-hot tube, yields nothing but bisulphide of carbon and sulphu-
retted hydrogen. It contains 10 vols. carbon to 8 vols. hydrogen, and the condensa-

tion of 4 vols. hydrocarbon (hydrogene percarbure) with 2 vols. carbon-vapour,

produces 1 vol. vapour of oil of turpentine. (Houton-Labillardiere.) Saussure

found nitrogen in oil of turpentine, as well as carbon and hydrogen. Hermann found
no nitrogen, but carbon and hydrogen in the ratio of 4 : 3. Oppermann found 4 per
cent, of oxygen, together with carbon and hydrogen, and assigned to oil of turpentine
the formula, C^H^O. Dumas concluded, from Oppermann's analysis, that oil of

turpentine was a compound analogous to ether, and containing the radical camphogen
(supposed by him to exist in camphor), in combination with At. water

;
but from his

own analysis he inferred that it is a compound corresponding to the formula C10H 8
, and

that the oxygen found by Oppermann proceeded from impurities. The suggestion
advanced by Thenard, that oil of turpentine is a mixture of several hydrocarbons, was

thought by Blanchet & Sell to be corroborated by its behaviour with hydrochloric acid,

these chemists supposing that oil of turpentine is a mixture of two isomeric oils of the

formula C10H 8
, one of which, dadyl, forms a solid, the other, peucyl, a liquid compound

with hydrochloric acid, and that the variations in the properties of oil of turpentine

depend upon the relative quantities of these two compounds. Since, however, oil of

turpentine has a constant boiling point, and its rotatory power remains unaltered in the

solid hydrochlorate, whereas in the liquid compound it is very weak, Soubeiran &
Capitaine suppose that it is a simple compound, but is resolved into two isomeric

compounds under the influence of hydrochloric acid. The dadyl of Blanchet & Sell is

identical with the camphene of Soubeiran & Capitaine and with the turpentine oil of

Deville. The peucyl of Blanchet & Sell is identical with the peucylene of Soubeiran &
Capitaine, and the terebene of Deville. According to Soubeiran & Capitaine, both
these compounds are products of the decomposition of oil of turpentine ; but according
to Deville, this is the case with terebene only.

Decompositions. Oil of turpentine exposed to the air gradually
becomes yellowish and viscid, resinises completely after a short time

(Unverdorben, Blanchet & Sell, Zeller, Wohler), and ultimately forms
acetic acid (Boissenot & Persot; Bizio, Brugn. Giorn, 19, 360), formic
acid (Laurent, Rev. sclent. 1842, 119, Weppen), resins (Unverdorben,
Weppen), and, in presence of water, it forms hydrate of turpentine-oil or

turpentine-camphor. (Boissenot & Persot.) Oil of turpentine which has

become thick by exposure to the air, contains a large quantity of resin

partly soluble in potash, partly insoluble (this portion, however, being
soluble in alcohol), and a compound of pyrocolophonic acid with a
volatile oil, which latter is not soluble in potash, except in presence of

the pyro-acid just mentioned, and can be distilled only with excess of

potash and water. (Unverdorben). In oil of turpentine which had
been long exposed to the air, hard crystals were found to have formed ;

on distilling it, aqueous acetic acid finally passed over, and from this

distillate, after standing for some time at 7, crystals again separated.

(Boissenot & Persot.) On the covers of zinc boxes in which oil of

turpentine had been kept, Laurent found white, granular crystals of

formiate of zinc. The presence of formic acid in oil of turpentine may
be recognized by the acid reaction of the oil and of the water which
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passes over on distilling it. It is produced by absorption of oxygen,

(Weppen.)
C2 H> 6 + 40 O = 4 COS + 8C2H2 4

.

Oil of turpentine, when exposed to the air, likewise forms an acid

resin, which may be extracted by agitation with water and carbonate of

magnesia. From the aqueous solution of the magnesia-compound, acids

throw down a white precipitate, whose alcoholic solution precipitates
most metallic salts, even in the cold, but corrosive sublimate only when
heated. From the precipitate obtained with acetate of lead, and decom-

posed by sulphuretted hydrogen, alcohol extracts an acid resin, which
remains when the solution is evaporated, partly as a brown viscid mass,

partly in white crystalline scales. The lead-compound contains 45*99

p. c. carbon, 6-47 hydrogen, 18*36 oxygen, and 29'60 PbO ; whence it

is C20H21 9
,PbO.

2. Electric sparks passing between the terminal wires of a battery
immersed in oil of turpentine and placed very close together but not

quite in contact, excite luminosity on the oil in contact with the ends

of the wires, and give rise to the evolution of a permanent gas. (Pog-
gendorff, Fogg, 71, 227.)

3. Oil of turpentine is converted by heat into a less volatile oiL

When heated in close vessels under a pressure of several atmospheres, it

is partly converted into isomeric compounds of high boiling point (vid.
Isoterebene and Metaterelene.} (Berthelot.) Heating over the open fire

increases its power of dissolving caoutchouc and likewise its rotatory

power. When it is distilled with brick-dust over the open fire, it turns

yellowish, acquires the odour of thyme and rock-oil, boils at 154,
decreases in density from 0*8736 to 0*842, and likewise in rotatory power,
which, in three experiments was found to diminish from 28 -83 ta

the left to 8'68, 13-82 and 19'03 to the left; but, its power of dis-

solving caoutchouc is augmented. (Bouchardat.) In general, the rota-

tory power of oil of turpentine is diminished by heating above its boiling

point under pressure; that of the dextro-rotatory English oil is first

diminished, and afterwards changed in direction, becoming laBvo-rotatory.
Its specific gravity is increased and its chemical properties are altered

to a certain extent, according to the degree and duration of the heating.

(Berthelot.)
From oil of turpentine which had been heated to 1 50 for three days,

crystals sublimed, which likewise collected in the neck of the retort when
the oil was distilled in the water-bath, and emitted a resinous odour
when thrown on red-hot coals. (Cluzel, Chomet & Boullay, Ann. Chim.

51, 270.) Oil of turpentine sealed up in thermometer-tubes, becomes

suddenly coloured and contracts when heated above 200. (Aubergier.)
- The rotatory power of oil of turpentine is not altered by heating

it in an atmosphere of carbonic acid, even for 60 hours
;
but French

oil of turpentine, having a density of 0*8654 at 15 and a rotatory

power of 35' 4 to the left, after being heated in sealed tubes to 360 for

five hours, exhibits a density of 0-9154 at 11. Oil of turpentine
dissolved in alcohol exhibited after heating for an hour and a-half to 360,
a rotatory power of 12 to the left. English oil of turpentine of sp. gr.

0-8665 at 15, and 18*6 dextro-rotatory power, exhibits after four hours

heating to 250, a density of 0*8657 at 15, and dextro-rotatory power= 15-3; after sixty hours heating to 250 260, a laevo-rotatory power
= 8'55; after two hours heating to ,300, l?evo-rotatory power = 9*9
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(isoterebenthene); and after five hours heating to 360, a density of

0-9075 at 11, and a Isevo-rotatory power = 5 '6, gas being also given off

from it. Swiss oil of turpentine of sp. gr. 0'8618 at 15 and Isevo-rota-

tory = 1 1 -2, exhibits after 74 hours heating to 300, a sp. gr.
= 0'8906

at 14, a Isevo-rotatory power = 1'55, and gives off gas.
The products obtained by overheating oil of turpentine, exhibit

in particular an increased power of absorbing oxygen. They are mix-
tures of several hydrocarbons isomeric and polymeric with oil of turpen-
tine, some of them having boiling points near that of the original oil,

while some boil at higher temperatures. (Berthelot.) In the same
interval of time, 100 vols. French oil of turpentine absorbed 3 -4 vol.

oxygen, English 47, Swiss 4'9 vol.; after being heated to 300 for 42

hours, the French oil absorbed 5 vols, the English 9'7, and the Swiss

1'64 vol. oxygen. (Berthelot.)
4. By a red-heat. When oil of turpentine mixed with air is passed

through a red-hot iron tube filled with coiled copper-foil, the products
collected in the receiver are a large quantity of water, needle-shaped

crystals, and yellow tar, which gradually unites with the crystals, an
odour of oil of amber being at the same time evolved. (Richter, Ann.

Pharm, 32, 125.)
5. Oil of turpentine is inflammable, and burns with a bright smoky

flame. When crystals of anhydrous chromic acid are placed on an
asbestos-wick moistened with oil of turpentine, and projecting of an
inch from a spirit-lamp filled with oil of turpentine, the oil takes fire and
reduces the chromic acid to chromic oxide, which continues to glow if the

flame be carefully blown out, and forms a peculiar-smelling transparent

liquid, not containing naphthalin. (R. Bbttger, Ann. Pharm. 57, 134.)
Rectified oil of turpentine is used for illumination, either alone or

mixed with other illuminating materials. A mixture of 4 vols. spirit of

wine of 95 per cent., and 1 vol. oil of turpentine burns very clearly in

lamps of peculiar construction; the illuminating power of the mixture
is not increased by distillation. (Auduard, J. Chim. med. 19, 717.)
A mixture prepared by heating together 5 pts. of alcohol, 10 pts. oil of

turpentine, and 1 pt. oleic acid, burns with a white light, without smoke
or odour of turpentine. (Rousseau, J. Chim med. 22, 300.) 4 pts. of

rectified wood-spirit and 1 pt. of oil of turpentine rectified over lime burn
in lamps of peculiar construction, without smoke and with a bright white
flame. (Fabre, Compt. rend. 21, 161.)

6. Oxygen gas is abundantly absorbed by oil of turpentine. The oil

in the course of fourteen days' exposure to the air, absorbs its own
volume of oxygen, and does not subsequently give it off on boiling.

(Brandes.) 1 vol. oil of turpentine takes up in four months, 20 vols.

oxygen, and if previously saturated with carbonic acid, gives off 16 vols.

of that gas; in eight months, it absorbs 24'3 vols. oxygen; in nine

months more, 27*2 vols.; in the tenth month, at a temperature of 18
to 20, somewhat more than 1 vol. daily; but in the following thirty-three
months only 9 vols. more; making the quantity of oxygen absorbed
in the whole 43 months, 128 volumes. It acquires at the same
time a dark yellow-brown colour, deposits a few volatile crystals, but
remains liquid, and, after it has absorbed 50 vols. oxygen, gives off car-

bonic acid and hydrogen; but after evaporation, or after exposure to the

sun, it deposits a very acid watery liquid, so that the evolution of

hydrogen is perhaps a consequence of the decomposition of this water
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produced by the oxidation of the oil of turpentine. (Saussnre, comp.
p. 256.)

7. Oil of turpentine absorbs chlorine gas, with rise of temperature
and evolution of hydrochloric acid. If the chlorine be passed into it,

slowly at first, and in excess only at the end of the process, the oil of

turpentine is converted into a viscid, colourless liquid, which smells like

camphor, has a bitter-sweet taste, turns the plane of the polarization to

the right, and is a mixture of chlorinated oil of turpentine and chlorotere-

bene. (Deville.) Oil of turpentine is turned deep yellow by chlorine gas,

becoming at the same time, thicker, but not opaque, and not forming any
artificial camphor. (Cluzel.) When 6 pts. of oil of turpentine are

heated to boiling with 25 pts. peroxide of manganese and 100 pts.

hydrochloric acid, with frequent agitation at the beginning, acid water

passes over, together with a viscid yellow liquid, which is heavier than

water, has an aromatic odour, does not contain free chlorine, boils between
240 and 270, giving off a large quantity of hydrochloric acid, and

leaving a residue, which is yellow, green, blue, ultimately black and

thick, and solidifies on cooling. This distillate is perhaps identical with
the product formed by the direct action of chlorine upon oil of turpen-
tine. (Chautard.)

8. Bromine decomposes oil of turpentine, eliminating hydrochloric
acid and forming brominated oil of turpentine. (Deville.) On mixing oil

of turpentine with a few drops of bromine, hydrobromic acid is evolved, the oil becomes

heated, and is converted into a yellow viscid resin. (Balard, Ann. Chim. Phys. 32,

377.) Fresh oil of turpentine mixed with \ of its bulk of water, becomes
heated when bromine is gradually added to it, destroys the colour of the
bromine till that liquid has been added in the proportion of 228 pts. of

bromine (4 At.) to 100 pts. of oil of turpentine, and is converted into a
colourless aromatic oil. (G. Williams.) When oil of turpentine is

mixed with aqueous hydrobromic and dilute sulphuric acid, a large

quantity of water and aqueous bromate of potash added to the mixture
as long as the solution retains a slight orange colour after agitation, and
the excess of bromine then removed by means of aqueous hyposulphite
of soda, the oil of turpentine is found to have taken up a quantity of

bromine, varying with the age and origin of the oil, viz., French oil of

turpentine 260'2 p. c.
; American 260'2 p. c.

; German 227'1 p. c. once
however in earlier experiments (probably with impure or peculiar oil

38-7 p. c. (Knop.)
9. Iodine dissolves in cold oil of turpentine, with dark green colour

at first (Deville); but a violent explosion soon takes place (Walker's,
Pogg. 6, 126; Blanchet & Sell; Guizot), yellow or violet vapours are

evolved, and an acid resin is left behind. The vapours of iodine and oil

of turpentine act on one another with great violence, forming a large
quantity of hydriodic acid (Guizot); they decompose each other only
after condensation, and without heat or explosion. Vapour of oil of tur-

pentine is absorbed by iodine. (Winckler.)
When 1 pt. of iodine and 8 pts. of oil of turpentine are placed together

under a bell-jar, the iodine is converted in the course of three days into a
dark red resin, having a balsamic odour and an odour of iodine, and hydrio-
dous acid which floats upon the resin ; and after a week, if the glass be filled

with the turpentine-oil, a brownish liquid having a balsamic odour separates
from it. The resin thus obtained froths up when shaken with aqueous
carbonate of potash, sinks to the bottom, and after washing with alcohol,
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yields by dry distillation, vapours of iodine and a thick oil like oil of

in ace, while charcoal and a small quantity of iodide of potassium remain
behind. Its solution in ether gives with corrosive sublimate, red iodide

of mercury, and with subacetate of lead, it yields after a few hours,
iodide of lead. After digestion with caustic potash, washing with

alcohol, solution in 4 parts of ether, and evaporation of the solution at a

moderate heat, it remains as a black, dry mass which has a balsamic and
iodine-like odour, burns when set on fire, with sparkling and a very

smoky flame, gives off, when heated, iodine and hydriodous acid in yellow
needles, is insoluble in water, and dissolves slowly with dark yellow
colour in alcohol of 80 per cent., readily in ether. The dark brown ethereal

solution is decolorised by agitation with potash-ley, and the decanted

ether yields by evaporation a yellowish red, inodorous and tasteless resin

not containing iodine, while the potash-ley takes up a quantity of iodine

equal to 42*56 per cent, of the weight of the resin. (Winckler.)
When iodine is distilled with oil of turpentine, hydriodic acid is pro-

duced, together with a blackish viscid oil which is decolorised by agitation
with aqueous potash (Deville); charcoal remains behind, and the distillate

containing hydriodic acid deposits white flocks when shaken up with

potash. (Guizot.) The brown solution of iodine in an equal quantity of

oil of turpentine, the formation of which is attended with evolution of

heat, gives off, when distilled to dryness, a large quantity of hydriodic acid,
then a brown oil, and lastly a balsam which sinks to the bottom, while
charcoal remains behind. The distillate when exposed to the air, gives
off yellowish vapours, having a pungent odour like that of hydriodic
acid, tastes very sour, gives off part of its hydriodic acid on exposure to

the air, and the whole when placed near ammonia (the ammonia at the

same time entering into the oil, Gm.) t
and then appears colourless, has a

disagreeable taste and empyreumatic odour, and deposits the brown
balsam which passed over with it, together with a small quantity of dis-

solved iodine. Oil of turpentine distilled with rather less than an equal
quantity of iodine passes over nearly unaltered. (Guizot.)

10. Nitric acid acts on oil of turpentine in various ways, according
to its strength and quantity and the duration of the action. Strong
nitric acid acts on oil of turpentine with great violence, and often sets it

on fire (Blanchet & Sell) j an excess of the acid, diluted with an equal
weight of water, forms, after continued boiling, carbonic acid, hydro-
cyanic acid, terephthalic acid (xiii, 13), terebenzic acid, acid resins,
terebilic acid (xii, 467), oxalic acid, terechrysic acid (xi, 424) (Cailliot),

together with acetic, propionic and butyric acids. (Schneider.) By the
action of moderately dilute nitric acid, acetic acid is produced ; by long
continued boiling with very dilute nitric acid, nitrogen, carbonic acid,
and carbonic oxide are evolved, whilst a resin remains, insoluble in

water, and smelling of formic acid. (Deville.) Nitric acid, mixed with
| pt. alcohol, partially converts oil of turpentine into turpentine-camphor.
(Wiggers, Ann. Pharm, 57, 247.)

Oil of turpentine, from turpentine produced in northern countries, is

scarcely heated by nitric acid. (Bonastre, J. Pharm. 11, 529). When
a small quantity of oil of turpentine is heated with excess of nitric acid
diluted with an equal weight of water, as long as red vapours continue
to escape, carbonic and hydrocyanic acids are evolved, and a quarter of
the oil passes over with somewhat diminished rotatory power, while
resins and an acid liquid remain behind. The resins consist of tere-

phthalic acid, insoluble in alcohol, and three resins soluble therein
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(according to Chantard, N. J. Pharm. 24, 166, they consist of two
substances containing hyponitric acid, one of which dissolves in ammonia
with red colour, and is precipitated therefrom in yellow flocks by acids,

while the other is insoluble in ammonia and in the fixed alkalis ; both,

however, yield toluidine when boiled with potash). The acid liquid
mixed with water, after evaporation, deposits a yellow pitchy mass,

consisting of resin, terephthalic acid and terebenzic acid (according to

Svanberg & Ekman, J. pr. Chem. 66, 219. of an acid different from terephthalic acid),

while the mother-liquor retains oxalic acid (quadroxalate of potash, according

to Rabourdin), together with terebilic acid and a small quantity of tere-

chrysic acid. (Cailliot.) It is only chlorinated nitric acid that

produces oxalic acid with oil of turpentine, and, on the other hand, less

terebilic acid than is produced by pure nitric acid. (E. Kopp, Compt.
Chim. 1849, 153.)

When 5 or 6 pts. of strong nitric acid diluted with an equal weight
of water, are very gradually dropt into oil of turpentine very gently
heated in a large tubulated retort, the portion which distils over being
well cooled, a violent action soon takes place, the first portions of acid

turning the oil brown, while the latter portions produce heating, ebulli-

tion and emission of red fumes. If the mixture be boiled for 24 hours

after the action is over, the resin adhering to the sides of the retort

disappears, a viscid scum forms for a while on the surface, and the nitric

acid, on cooling, deposits a brown, bitter, acid resin. If the clear liquid
in the retort be distilled down to one- third, and afterwards distilled oft

several times, with addition of water, a greenish yellow liquid, rendered

turbid by drops of oil, passes over first, then a clear distillate, containing

(besides nitric acid), acetic, propionic, and butyric acids. (Schneider.)
11. When oil of turpentine, saturated with nitrous acid, is distilled,

a black resin is obtained, together with a red volatile oil, smelling like

oil of turpentine and bitter almond oil. (Deville.)
12. Oil of vitriol decomposes oil of turpentine with rise of tempera-

ture, evolution of sulphurous acid, and formation of terebene and

colophene. (Deville.) The mixture becomes heated, gives off sul-

phurous acid, and becomes brown and viscid. (Hatchett.) On gently

heating the mixture, a viscid mass is formed, partly soluble in water,

partly sinking therein, sparingly soluble also in alcohol (Link) ;
an oil,

smelling like strawberries, a slightly volatile acid, a large quantity of

light brown resin, mobile at 100, insoluble in potash, also extractive

matters. (Unverdorben.) Oil of turpentine distilled with % pt. of

strong sulphuric acid, yields a red brown oil, which when freed

from sulphuric acid by potash, has an aromatic odour like that of anise-

oil (Perse), like rock-oil, oil of turpentine, and oil of rosemary. (Heldt-

mann, Rep. 14, 488.) When oil of turpentine is poured upon strong

sulphuric acid, so that the two may not mix, the oil of turpentine

floating on the top becomes thick alter 6 or 8 days, dissolves readily in

strong sulphuric acid, and may be separated therefrom by water. Oil of

turpentine, poured in like manner upon sulphovinic acid, dissolves

sparingly, gives off sulphurous acid when distilled, and yields a mobile

oil containing sulphuric acid, whilst a thick oil, likewise containing that

acid remains behind. By rectifying the distillate over antimonide of

potassium, it becomes mobile, free from sulphuric acid, acquires an odour

nearly the same as that of oil of turpentine, and resinises easily when

exposed to the air. The viscid oil remaining in the residue may be

extracted by ether, has an odour of camphor, and does not resinise in
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the air. (Richter, Ann. Pharm. 32, 125.) When equal parts of oil of

turpentine and strong sulphuric acid are distilled together, two volatile

oils (terebene and colophene) pass over, while a tarry and a solid residue

are left behind. The distillate yields sulphuric acid to water ; the tarry
residue is black, tasteless, difficult to burn, appears to volatilise undecom-

posed when heated ; dissolves readily and in all proportions in ether and
in oil of turpentine, partially only in nitric acid, the insoluble portion be-

coming hard, not at all soluble in weak acetic acid or in alcohol of 85 p. c. ;

sparingly in absolute alcohol
; by dry distillation, it yields sulphuretted

hydrogen, sulphur, and a volatile oil, which does not act upon potassium.
The solid black residue possesses the same properties, excepting that it is

richer in carbon and sulphur and less soluble. The distillate consists of

two layers, the upper of which smells like peppermint, is very acid, and

deposits sulphur after a while ;
after washing with soda, it is colourless,

smells like thyme, is tasteless and neutral, burns like oil of turpentine,
dissolves in all proportions in absolute alcohol, ether, and oil of turpen-

tine, is not altered by nitric acid, turns greenish yellow, and gives off

nitrous acid when heated with oil of vitriol and nitric acid, and is turned

red by oil of vitriol. The lower layer of the distillate contains a very
small quantity of a substance having an intolerable odour. (Boutigny.)
When oil of turpentine is mixed by drops with a very large quantity of

strong sulphuric acid, a red-brown solution is formed which deposits
terebene when mixed with water ; if, on the other hand, a very small

quantity of sulphuric acid be poured into a larger quantity of oil of

turpentine, the mixture becomes sensibly heated, blackens, and gives off

a large quantity of sulphurous acid. (Gerhardt, Compt. rend. 17, 314.)
13. Oil of turpentine distilled with phosphoric anhydride) is resolved

into terebene and colopheiie. Glacial phosphoric acid turns the oil red.

(Deville.)
14. Boracic add, heated with oil of turpentine to 100, alters its

rotatory power. French oil of turpentine, having a Isevo-rotatory power
of 35 -4, exhibits, after being heated with boracic acid to 100 for 130

hours, a Isevo-rotatory power of 23'0. (Berthelot.)
15. Carbonic acid does not decompose oil of turpentine in the cold ;

but when a mixture of the vapour with moist carbonic acid gas is passed
through a tube heated nearly to redness, carbonic oxide and water are

formed, together with a thin liquid, resembling acetone and isomeric

with cymene. (Deville.)

C'^H16 + 2 CO2 = 2 CO + 2 HO + C^H 14
.

16. Oxalic, tartaric, citric, and acetic acid do not act upon oil of tur-

pentine at ordinary temperatures, but, at 100, they alter its specific

gravity, rotatory power, odour, and boiling point, and some of its

chemical properties, in various degrees, according to the duration of the
action. (Berthelot.) French oil of turpentine of laevo-rotatory power 35'4,
exhibits, after being heated to 100 for 73 hours, with crystals of oxalic acid,
a laevo-rotatory power of 15*2 ; with crystals of tartaric acid, Isevo-rota-

tory power=2 8'6; with aqueous acetic acid, leevo-rotatory power 31'3.

English oil of turpentine, of Isevo-rotatory power 18' 6, exhibits, after

heating to
100J

for 30 hours with crystals of oxalic acid, dextro-rotatory
power = 16 2

; with glacial acetic acid, dextro-rotatory power = 147.
(Berthelot.) Berthelot, by heating oil of turpentine to 100 for 63 hours
with oxalic acid, and subsequent distillation, obtained undecomposed oil

of turpentine, a distillate smelling of terebene and exhibiting Isevo-
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rotatory power of 16'8 to 35*4, and, lastly, a viscid, yellow, non-

iridescent distillate, together with a solid residue. Oil of turpentine,
altered by acetic acid at a high temperature, exhibits the boiling point of

the original oil. (Berthelot.) When oil of turpentine is distilled with

strong sulphuric acid and acetate of potash, the distillate consists of

aqueous sulphurous acid, terebene, and colophene. (Deville.)

17. Anhydrous hydrofluoric acid imparts but a faint yellowish colour

to oil of turpentine, even after long continued action, but throws down a

greyish white tallowy substance, amounting to about -j^jih. of the oil,

and imparts to the oil a very acid pungent odour, which is quickly

destroyed by exposure to the air, the oil then becoming decolorised and

depositing brown flocks. (Gehlen.) The rotatory power remains

unaltered, and the product contains but little fluorine (3 '05 p. c.), so

that it cannot be regarded as a fluorated oil of turpentine. 1 pt. of oil

of turpentine placed in the cooled leaden vessel rapidly absorbs the

hydrofluoric acid evolved from 1^ pts. fluor-spar by 3 pts. oil of vitriol,

becoming brown and viscid, and separating when left at rest into two

layers, the upper of which is brown and fuming, while the lower is oily,

and, after washing with water, dissolves in ether and in oil of turpentine

completely, but in rock-oil, with separation of white flocks which

quickly disappear. The solution in absolute alcohol, which is formed

with difficulty, deposits on cooling, yellowish flocks which are not

obtained from the other solutions, even after concentration and cooling
to 1 9. On distilling the unaltered oil from leaden retorts, a fuming oil

is obtained, which smells like camphor, while, by distillation from glass

retorts, a thick, white, crystalline sublimate is obtained, having an

aromatic sour taste, and consisting of a mixture of fluoride of silicium

formed in the distillation, with the camphor-smelling oil just mentioned,
which dissolves in ether, and remains, after evaporation of the ether, as

a thick yellow resin free from fluorine. (Reinsch, J. pr. Chem. 19,

316.)
18. Oil of turpentine absorbs in the cold, 6'8 p. c. of gaseous fluoride of

boron, and is thereby converted into an isomeric, iridescent, viscid liquid,

which boils almost constantly at 300, and has no rotatory power. Oil

of turpentine, sealed up in a glass tube with 2 vols. (T^) of gaseous
fluoride of boron, absorbs the gas, turns red, and becomes heated to the

boiling point without evolution of gas ; the heat thus developed is

stronger than can be produced by the union of the oil with the fluoride

of boron. Alcohol enclosed in the same tube is not converted into ether.

(Berthelot.)
19. Gaseous fluoride of silicium does not act perceptibly on oil of

turpentine. (Deville.)
20. Hydrochloric acid gas converts oil of turpentine partly into

hydrochlorate of terebene, partly into artificial camphor. (Deville.)
Oil of turpentine is converted by hydrochloric acid into camphene and peucylene,

which then unite with the hydrochloric acid. (Soubeiran & Capitaine.) According to

Blanchet & Sell, hydrochloric acid gas does not decompose oil of turpentine, but unites

with the dadyl and peucyl already contained in it.

21. Hydrobromic and hydriodic acid act in the same manner as

hydrochloric acid gas. (Deville.)
22. An intimate mixture of 600 pts. water, 200 pts. chloride of lime,

and 25 pts. oil of turpentine, emits, when distilled, a pleasant ethereal

odour, gives off a large quantity of carbonic acid, froths up, and yields,

even after the fire has been removed, a distillate which separates into
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three layers, the uppermost of which is undecomposed oil of turpentine,

the middle, an aqueous solution of chloroform, while the lowest consists of

chloroform. (Ghautard.) Bypobromous acid distilled with oil of tur-

pentine, yields bromoform. When bromine is dropped into a thin paste
of lime, as long as it is thereby decolorised, the mass becomes heated and

thickened. If it be then brought back to its original consistence by
addition of water, carefully mixed, during agitation, with a quantity of

oil of turpentine equal in weight to half of the lime employed, and

heated, a brisk action begins, though less violent than with chloride of

lime, carbonic acid escaping and aqueous bromoform distilling over.

23. Liquid sulphide of phosphorus converts oil of turpentine, after

some months' contact, into a viscid, yellowish red resin which surrounds

the sulphide of phosphorus, rendered very limpid and somewhat more
mobile by the action. Sulphide of phosphorus takes fire under boiling
oil of turpentine, (Bottger, J. pr. Chem. 12, 359.)

24. Chlorochromic acid sets fire to oil of turpentine. (Thomson,
Phil. Trans. 1827; Pogg. 31, 607.)

25. Potassium does not act upon oil of turpentine in the cold.

(Blanchet & Sell; Dumas.) It colours the oil brown and separates brown flocks

without evolution of gas. (Deville, Hagen.) Potassium oxidises in oil of turpentine,

gives off gas, and becomes surrounded with a thick resin. (Oppermann.) The oil of

of the branches of the spruce fir, evolved hydrogen in a few minutes when treated with

potassium, formed a light brown jelly, and was itself coloured brown because it con-

tained an oxygenated oil. (Wohler.)
26. Fused hydrate of potash colours ordinary oil of turpentine

(with separation of brown flocks, according to Deville), but not Venetian
oil of turpentine. (Scharling.) To the oil from the branches of the

spruce-fir, it imparts, on distillation, the odour of ordinary oil of turpen-
tine. (Wohler.) Common oil of turpentine is coloured by hydrate of

potash, the more strongly the older it is, and may become heated to 60
at the same time. Both ordinary and Venetian oil of turpentine, when
shaken up with bisulphide of carbon and fused hydrate of potash, yield
after a while, a white saline mass which behaves like xanthate of potash.

(Scharling.)

Strong potash-ley does not alter oil of turpentine from the spruce-fir
or Scotch fir (Wohler, Hagen), or Venetian oil of turpentine, when dis-

tilled therewith, inasmuch as the distillate exhibits the same behaviour as

before towards hydrate of potash and bisulphide of carbon. (Scharling.)
It colours the common oil yellow and gradually brown. (Blanchet &
Sell.) A mixture of strong potash -ley and oil of turpentine separates
into three layers; the uppermost of which is an oil, the lowest, potash-ley,
while the middle layer is brown, thick, and soluble in potash -ley if weaker
than the ley originally used From this milky solution, acids throw
down a viscid resin which floats on the surface, and another which falls to

the bottom in lumps and flakes, both being soluble in alcohol and having
an acid reaction. The liquid resin becomes yellow and brittle after the

adhering oil has evaporated. (Polex.)
27. Oil of turpentine absorbs 7i vols. ammonia gas at 16 (Saussure),

acquiring a yellowish colour, but retaining its mobility. (Gehlen.) It

forms a tallowy mass. (Saussure.) The milky liquid produced by
agitating oil of turpentine with an equal quantity of aqueous ammonia
separates, when left at rest, into three layers, the uppermost which is an

oil, the lowest, a solution of sal-ammoniac, and the middle, a jelly like

opodeldoc, which last, when separated from the liquid and pressed
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between bibulous paper, forms a mass which melts between the fingers or

when heated a few degrees above 0.
28. Oil of turpentine takes fire with chlorate of potash and a few

drops of oil of vitriol, burning with a tremulous, very sinoky flame and

leaving charcoal. (A. Vogel Jun., Ann. Pharm. 74, 114
)

29. Quick lime kept in contact for some time with crude oil of tur-

pentine, deprives it of its unpleasant odour. (Blanchet & Sell.)
30. Chloride of calcium, fluoride of calcium, chloride of barium,

chloride of strontium, iodide of ammonium and chloride of ammonium alter

at 240 250, the rotatory power of oil of turpentine, and accelerate the

very slow transformation which takes place at this temperature. (Ber-

thelot.) French oil of turpentine of laevo-rotatory power 35*4, after

being heated for 7 or 8 hours to 240 250 with chloride of calcium,
rotates 22'1 to the left; with fluoride of calcium, 5'9 to the left; with
chloride of barium, 32-85 to the left; with chloride of strontium 18'4

to the left; after being heated to 250 for two hours with chloride of

calcium, 15'2 to the left; to 270 for two hours with chloride of calcium,
15-2 to the left; this last product is colourless and boils at 161.

English oil of turpentine, which rotates 18'6 to the right, exhibits after

7 or 8 hours heating to 240 250, with fluoride of calcium, a rotatory

power of 7'4 also to the right, (Berthelot.)
31 . Chloride of Zinc does not act upon oil of turpentine at ordinary

temperatures ; but at 1 00, it alters the rotatory power, retards the forma-
tion of turpentine-camphor, ultimately forms an oil containing C20HU and

gives off hydrogen, increasing in quantity with the duration of the action,
so that in 130 hours, from 15 to 30 volumes are evolved : (C

20H 16 =
Q20JJU _j_ 2H). (Berthelot.) French oil of turpentine having a laevo-

rotatory power = 35 '4, exhibits, after 130 hours heating to 100 with
chloride of zinc, a laevo-rotatory power of 15 '5; English oil of turpentine
of dextro-rotatory power 1 8'6, heated for four hours to 100 with chloride

of zinc, exhibits dextro-rotatory power = 17*85. Oil of turpentine heated

to 270 with chloride of zinc, becomes coloured, smells of terebene, and
increases in density from 0-8613 to 0'8698 at 11. French oil of tur-

pentine heated to between 100 and 270 with chloride of zinc, yields
when distilled at 160, at first a distillate of apparently unaltered oil of

turpentine, of laevo-rotatory power 24-9 to 35'4, then reddish coloured,
and ultimately viscid oil having the boiling-point of colophene.

(Berthelot.)
32. Nitroprusside of copper boiled with oil of turpentine produces a

green or bluish green precipitate. By this reaction, oil of turpentine may
be recognised in oxygenated oils, which colour nitroprusside of copper
black-brown or green and themselves acquire a darker colour. (Heppe,
N. Br. Arch. 89, 57.)

33. Litharge or minium does not alter cold oil of turpentine (Brandes,

Miiller), but, at a gentle heat, gives up oxygen to it, and converts it into

terebentic and formic acids. (Weppen.) Hydrated oxide of lead colours

an equal weight of oil of turpentine dark red after a short time ; with a

smaller quantity of the hydrated oxide of lead, it turns yellowish after

some days, the lead-compound itself remaining white. (Brandes.) Basic

acetate of lead, shaken up with an equal quantity of oil of turpentine,

forms, after a few minutes, a thick mixture, which varies in colour from

orange-yellow to wine-red, is insoluble in water, but dissolves partially
in alcohol, leaving a yellowish, viscid, acid mass, containing lead ; with
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excess of subacetate of lead, the colouring takes place more slowly and
is weaker. (Brandes, Miiller ; comp. also Ozone with Oil of Turpentine,

p. 275.) The altered oil is a mixture of acid resin with oxide of lead,

adhering subacetate, and oil of turpentine j the latter separates trans-

parent and colourless, only the subjacent basic acetate of lead exhibiting
a red colour

;
a yellow solid body separates between the two layers of

liquid. The colouring is not due to an acid resin contained in the oil of

turpentine, inasmuch as it is likewise produced by oil, which has been

purified with potash-ley. (Polex.) A concentrated solution of bibasic

acetate of lead imparts a dark red colour in a few minutes to oil of

turpentine four years old ;
with fresher oil, the same effect is produced in

two hours
;
the same oil acquires the same colour by boiling with lead-

solution for a quarter of an hour. (Schindler, N. Br. Arch. 41, 40.)
Bassic acetate of lead is coloured reddish after a while by crude oil of

turpentine, but not by the rectified oil or by the vapour ; the crude oil

loses these properties by boiling and distillation
; the rectified oil acquires

them by three months exposure to the air. When oil of turpentine is

shaken up with basic acetate of lead in a bottle containing air, it takes

up oxygen, which does not escape when the oil is boiled alone or with

water, but if previously red, it becomes decolorised and deposits yellow
flocks and white hydrated oxide of lead. (Brandes.) The crude mixture
of 1 pt. alcoholic sal ammoniac, 8 pts spirit of camphor, and 8 pts. oil

of turpentine, mixed with 2 pts. basic acetate of lead, acquires a kermes-
brown colour in a few minutes, and solidifies to a jelly after some days.

(Buchner, Br. Arch. 8, 133.)

Interpolation.

Terebentic Acid, C"H"O>?

WEPPEX. Ann. Pharm. 41, 294.

Acide terebentinique. Terebentinsdure.

Formation. 1. By heating oil of turpentine with litharge. 2. By the action of

the air on oil of turpentine mixed with oxide of lead, formic acid being produced at the

same time :

HO = C18H14O10 + C2H2O4
.

Preparation. Oil of turpentine gently heated with oxide of lead, becomes coloured,
absorbs oxygen with avidity, then again gradually loses its colour and deposits a copious

yellow precipitate. This precipitate is boiled and washed with alcohol as long as the

water runs off turbid, then decomposed by sulphuretted hydrogen, the terebentic acid

dissolved out by alcohol, and the solution evaporated till it crystallises.

Properties. By slow evaporation it forms delicate white crystals ; by quick
evaporation, a brown tenacious mass. Its alcoholic solution reddens litmus.

Kolbe.

18 C
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Combinations. The alcoholic solution of terebentic acid precipitates most metallic

salts
;
the precipitates are soluble in alcohol.

Terebentate of Lead. Obtained, together with formiate of lead, as above described,

in the form of a yellow precipitate, which may be purified by washing with boiling

water. If it be heated somewhat above 100, while still moist from adhering alcohol,

it burns away with a bright glimmering light, leaving a residue of metallic lead.

Terebentic acid dissolves in alcohol, and the solution is rendered turbid by water.

34. When oil of turpentine is distilled with chromate of lead and

dilute sulphuric acid, carbonic acid escapes, a small quantity of aqueous
formic acid distils over, and sulphate of chromium remains behind.

35. Oil of turpentine, mixed with bichloride of tin, thickens, and may
become heated till it takes fire. (J. Davy.)

Combinations. 1 . With Oxygen. a. Oxide of Turpentine-oil.

Hydrated Oxide of Turpentine. Laurent's Oxide de camphene hydrate.

C20H 16 2
,2HO. When a layer of oil of turpentine centim. thick

is introduced into a glass bell-jar filled to with oxygen, and closed at

bottom with water, the vessel then placed in sunshine and the oxygen-

gas renewed as it is absorbed, the sides of the vessel below the oil

become covered with small prisms, which may be collected, and puri-
fied by washing with water and oil of turpentine, and recrystallisation
from alcohol.

Inodorous. Crystallises from boiling water in stellate groups of

needles, which, when boiled with water containing sulphuric acid, yield
a product smelling of oil of turpentine and camphor. It is soluble in

water, alcohol, and ether, and crystallises from the hot solutions on

cooling. (Sobrero, Compt. rend. 33, 66; Ann. Pharm. 80, 106.)

20 C
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aqueous sulphurous acid, with rise of temperature, into sulphuric acid ;

colours solution of iodide of potassium immediately yellow, the oil at

the same time becoming reddish, and, when heated, brownish yellow
from separation of iodine (hence, when it is placed upon paper soaked in

a mixture of iodide of potassium and starch, the paper turns brown, or, if

moistened with water, blue). It converts a hot solution of ferrous sul-

phate into ferric sulphate, which partly separates (basic salt) and partly
remains in solution. Ozonised oil of turpentine colours white ferrous

cyanide containing potassium, blue ; yellow aqueous solution of ferro-

cyanide of potassium, deep yellow, especially on boiling ;
converts

arsenic spots on a porcelain plate into arsenic acid, and causes them to

disappear completely in the course of 10 or 15 minutes (it does not affect

antimony spots, even after a long time) ;
decolorises sulphide of arsenic

suspended in water, when heated and agitated with it; likewise sulphide
of lead and strips of paper coloured therewith, if these papers are

suspended in a bottle containing the ozonised oil. (Schonbein.) This

property affords the means of detecting oil of turpentine in other oils

which do not ozonise the air. (Williams, Overbeck, N. Br. Arch.

90, 138.) Ozonised oil of turpentine boiled with phosphorus, not in

contact with the air, forms phosphorous acid. Shaken up with finely
divided silver and a small quantity of acetic acid, it forms acetate of

silver. It dissolves guajac resin, forming a solution which is colourless

at first, but afterwards turns blue, especially when heated, the ozone

combining with the guajacum under the influence of heat. The oxidising
action of ozonised oil of turpentine is intensified by the presence of blood-

corpuscles and ferrous salts, the blood-corpuscles being thereby completely
oxidised, and the protoxide of iron converted into sesquioxide. A
mixture of oil of turpentine, containing 2 per cent, of ozone with a solu-

tion of subacetate of lead, acquires, when shaken up at mean temperature,
a lemon-yellow to red-yellow colour, and forms protoxide and bioxide of

lead, the greater portion of these oxides separating at once, while a

smaller portion remains and separates from the filtered oil after 24 hours,
so that the oil is but slightly coloured by the peroxide of lead, but never-

theless continues to exert an oxidising action. The strongest colouring
takes place in a mixture of 1 vol. solution of subacetate of lead (lead-

vinegar, viii, 314,) and 2 vols. ozonised oil of turpentine ; but peroxide of

lead containing protoxide is likewise formed with every other proportion
of the mixture.

Ozonised oil of turpentine sometimes also exerts a reducing action.

It abstracts part of the oxygen from peroxide of lead (oil of turpentine
free from ozone has no action on that compound), losing its ozone at the

same time, and giving off a gas not yet examined. It decolorises tincture

of guajacum which has been coloured by peroxide of lead
;

also the

aqueous solutions of permanganate of potash and of chromic acid mixed
with sulphuric acid. Hence even strongly ozonised oil of turpentine
does not become coloured when shaken up with a few drops of lead-

vinegar, inasmuch as the peroxide of lead formed in the first instance is

quickly decomposed by the excess of ozone present.
Ozonised oil of turpentine is partially deprived of its peculiar pro-

perties by boiling. (Schonbein.) It recovers them again when exposed
to the air, and the yellowish residue possesses twice as much bleaching

power as the distillate, though no oxygen is given off. (Williams.)
Schonbein explains the simultaneous oxidising and reducing powers

of ozonised oil of turpentine, by assuming that peroxide of lead contains

VOL, XIV. 8
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a positive, and ozonised oil of turpentine a negative ozone, and that the
union of these produces ordinary oxygen.

2. With Water. Oil of turpentine forms with water three different

compounds.

A. Turpentine-camphor. C20H 20 4
.

Hydrate of Oil of Turpentine. PyrocampJiorium (Trautwein), Terpen-
thinsalz (Buchner), Terpcntinolcamphorid (Trommsdorff), Terpin (Berzelius, List),

Trihydrate d'essence de ter&benthine. (Deville.) First observed in 1727, by
Geoffrey, who, however, did not recognise it as a distinct compound ;

examined by Buchner, who regarded it as a salt formed by the union
of succinic acid with a volatile base; recognised as hydrate of turpen-
tine-oil by Dumas & Peligot, and by Wiggers.

Formation. 1. The compound forms after a considerable time in

mixtures of oil of turpentine and water. (Hertz, Deville.) In the follow-

ing cases, also, the formation of turpentine-camphor appears to depend
upon the presence of water in the materials, or else the camphor existed

ready formed in the oil of turpentine, and afterwards separated. (Kr.):
When oil of turpentine is left to itself for a considerable time (Dumas,
Brandes), even in closed vessels (Hiifner, Geign) ;

when it is heated for

some time to 50 (Cluzel ; Blanchet & Sell) ; or distilled (Buchner) ; by
distillation of oil of turpentine which has been previously exposed to the

air. (Boissenot & Persot.) Turpentine-camphor passes over, together
with acetic acid, in the distillation of old oil of turpentine which has

been long exposed to the air, and separates in the crystalline form from
the aqueous distillate, not by evaporation, but by continued cooling to

7. (Boissenot & Persot); when oil of turpentine is left in contact

with ether. (Trommsdorff.) 2. By the action of alcoholic nitric acid

on oil of turpentine, oil of lemons, oil of bergamot, oil of copaiba, &c.

(Wiggers, Deville, Berthelot) ;
on terpinol and isoterebenthene. (Ber-

thelot.) The alcohol serves merely as a solvent, and may be replaced

by any substance that will dissolve both the oil and the acid, such as

wood- spirit, acetone, ether, acetate of ethyl, butyric acid, or by such as

dissolve only the oil, e.g., benzene or fusel-oil ; it may even be dispensed
with altogether, but then the action is slower. The nitric acid, on the

other hand, is essential to the formation of the turpentine-camphor,

although it does not itself suffer decomposition, and retains for some time

its power of saturating bases, and of forming turpentine-camphor with

fresh quantities of oil of turpentine, losing this power only after it has

given rise to the formation of secondary products ; it cannot be replaced

by any other substance except nitrous ether. The formation of tur-

pentine-camphor requires intimate contact of the acid with the oil.

(Berthelot.) 3. By the action of oil of vitriol, hydrochloric acid, or

acetic acid on alcoholic oil of turpentine, but in smaller quantity and less

quickly than when nitric acid is used (Wiggers) ; acetic acid does not

produce it. (Deville.) Glacial acetic acid does not dissolve oil of tur-

pentine, or convert it into turpentine-camphor, even after several years'
contact ; but if a few drops of nitric acid be added, turpentine-camphor
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crystallises out in a few days. Neither does alcohol convert oil of

turpentine into the camphor.
"

(Deville.) A mixture of oil of turpentine
with hydrochloric acid, spirit of horse-radish, or spirit of caraway,

deposits turpentine-camphor. (Rammelsberg, Pogg. 63, 570.) When
the liquid which remains after passing hydrochloric acid gas for some

time through oil of turpentine, and separating the resulting crystalline

compound, is mixed with water, turpentine-camphor separates from it.

(Hertz.)

Preparation. 8 pts. of oil of turpentine are left in contact for 2 or 3

days with 2 pts. of nitric acid of sp. gr. 1'25 to 1'3, and 1 pt. of alcohol

of 80 per cent., the mixture being frequently agitated, then for a con-

siderable time without agitation at 20 to 25, whereupon two layers of

liquid form, the lower consisting of nitric acid and alcohol, and the upper

containing oil of turpentine, which in time becomes darker, and ultimately
brown and opaque, and smells like hyacinths. After a few days, crystals

appear at the surface of contact of the two liquids, increasing very

quickly during the first fourteen days, then uniting in crystalline crusts,

finally sinking to the bottom, and attaining to a larger size the more
the mixture is kept at rest. The yellowish brown crystalline crusts

(contaminated with a brown substance), are collected, left for a few days
on bibulous paper, then pressed and dissolved in hot water ; the solution

is boiled with animal charcoal and filtered ; and the crystals, which

separate on cooling, are left to dry in the air. (Wiggers.) As a

portion of the turpentine-camphor is very apt to be lost by volatilisation

during the solution of the crystals in hot water and the boiling of the

liquid, or by the decomposing action of the adhering acid, it is better to

press the crystalline crusts between paper, pulverise them, and dissolve

them in warm alcohol ; the turpentine-camphor then separates on cooling,
while the oil and acid remain in the mother-liquor. By repeated crystal-

lisation, they may be obtained quite pure, and by spontaneous evaporation
of the cold-saturated alcoholic solution, in well developed crystals.

(List.)
2. A mixture of 4 vols. oil of turpentine, 3 vols. alcohol of 85 p. c.,

and 1 vol. nitric acid is left to itself for several months at mean tempera-
ture (Deville), in shallow vessels. (Berthelot.) In deep vessels, the

formation of the camphor is not completed for several years, whereas, if

shallow vessels are used, crystals appear after an interval varying from
48 hours to a week, and in a few weeks their formation is completed.

(Berthelot.)
3. Hydrochloric acid gas is passed into oil of turpentine till the solid

hydrochlorate begins to separate ; the passage of the gas is continued for

some time j the liquid then cooled and left to stand for a night ; suffi-

cient water is then added to make it cover the bottom of the vessel about
an inch deep ; the mixture, after being shaken, is left to itself for a
while

j
and the crystals, which separate after some time on the sides of

the vessel, or float upon the oil, are collected and purified. (Hertz.)
4. Oil of turpentine, in quantities of about 10 grammes, is left in

contact for some time with nitric acid and acetone or butyric acid.

(Berthelot.) Under these circumstances, the oil is sometimes wholly con-
verted into turpentine-camphor. (Berthelot.)

The quantity of turpentine-camphor obtained by these several methods varies
with the constitution of the oil of turpentine used. Those kinds of turpentine-oil
which yield much artificial camphor when treated with hydrochloric acid, likewise

S 2
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yield the largest amount of turpentine-camphor. (Wiggers.) By Wiggers
1

method,

turpentine-oil yields 8'3 p. c. of turpentine-camphor; Fluckiger's templin-oil 15 p. c.

(Fluckiger). By Deville's method, turpentine-oil yields in 4 to 6 weeks, 6*25 p. c.,

after longer standing, 25 p. c. (Deville); French oil of turpentine in 3 months, 27 p. c.;

in two years 40 p. c.
;
American oil of turpentine in two months yields quantities which

may amount to 45'4 p. c. (Berthelot.)

Vogel considered the presence of oil of amber as necessary to the formation of

turpentine-camphor, and accordingly prepared it by mixing 1 pt. oil of turpentine with

J pt. oil of amber and | pt. nitric acid of sp. gr. 1'25, and adding after 4 weeks pt.

alcohol, whereby he obtained in 18 weeks 12'5 p. c. turpentine-camphor; by using

equal parts of oil of turpentine, oil of amber, and nitric acid, and pt. alcohol, he

obtained 5 '8 p. c.; and with equal parts of oil of turpentine and nitric acid and pt.

alcohol, 0*42 p. c. turpentine-camphor.

Crystallised turpentine-camphor is converted, by loss of water, into

anhydrous turpentine-camphor. Eiliydrate of oil of turpentine (Deville),

Tetrahydrate of oil of turpentine. (Berthelot.)

'Properties. Milk-white, indistinctly crystalline mass (Wiggers),
which volatilises undecomposed at 150 (103, List), at 150 155

(Blanchet & Sell), and sublimes in acuminated crystals like benzoic acid

(Buchner, Voget, Geigcr), in slender needles having a silky lustre

(Brandes), as a woolly mass (Trommsdorff.) It sublimes only in a current

of air, not when the air is excluded
;
when heated in a test-tube, it creeps up the sides.

(List.) It is only when heated in considerable quantity, that it melts before subliming.

(Brandes.) Fused turpentine-camphor, suddenly cooled without access of

moisture, remains for several days tough and amorphous, but solidifies in.

the crystalline form on being touched by a sharp body, or heated to 36,
or breathed upon, or brought in contact with water, alcohol, or ether.

(List.)

Vapour-density 6'257. (Deville.) Neutral. Inodorous. In the

impure state it smells like turpentine. (Buchner, Trommsdorff.) The vapour smells

like resin (Hafner); like old oil of turpentine. (Buchner.) Tasteless. Its aqueous
solution does not act on polarised light. (Deville, Berthelot.)

Anhydrous Turpentine -campJior. Wiggers. Deville.

20 C
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turpentine-camphor with an equal weight of deliquesced glacial phosphoric
acid, yields by distillation an aqueous distillate probably containing acetic

acid, on which a light yellow aromatic oil floats, and leaves a brown
tumefied residue.

3. Oil of vitriol dissolves turpentine-camphor with red colour

(Boissenot & Persot), without heating (Trommsdorff), water being sepa-
rated and terpinol produced, which forms a yellowish red mass with the

oil of vitriol. (List.) The solution has a balsamic odour, like that of

artificial musk; gives off acid vapours (Buchner) j becomes limpid after

a few hours, and yields pointed crystals (Voget) j and deposits resin on

being mixed with water. (Boissenot & Persot.)

By boiling turpentine-camphor with dilute sulphuric acid, or with

aqueous bisulphite of potash, or with aqueous sulphurous acid, terpinol is

produced (List) ; likewise, though more slowly, by the action of aqueous
oxalic acid, tartaric acid, bitartrate of soda, or benzoic acid. (List.)

4. Hydrochloric acid gas converts turpentine-camphor, with separation
of water, into solid bihydrochlorate of turpentine-oil (Deville) ;

into a

liquid compound of hydrochloric acid and oil of turpentine, isomeric with

hydrochlorate of terebene (Wiggers), which, however, according to List,

is a solution of artificial camphor in terpinol. Pulverised turpentine-

camphor absorbs hydrochloric acid rapidly ; deliquesces, with rise of

temperature, to a brown liquid in which heavy drops first separate, and
afterwards crystallise, so that it solidifies and must be warmed in order

to pass hydrochloric acid gas through it
;
the liquid, after saturation,

solidifies in the crystalline form, leaving only a small quantity of hydro-
chloric acid. (List.) The solution of turpentine-camphor saturated

while warm with hydrochloric acid gas, separates into two colourless

layers, the lower of which is concentrated hydrochloric acid, and the

upper a compound of oil of turpentine with hydrochloric acid. (Wiggers.)

Bihydrochlorate of turpentine-oil likewise forms in a mixture of

turpentine-camphor and moderately strong hydrochloric acid. (List.)

5. Ilydriodic acid, either gaseous or aqueous, converts turpentine-

camphor into terpinol. The first product of the action is an iodated oil

which, however, is completely decomposed by distillation, either alone or

with water. (List.)
6. Turpentine-camphor dissolves without decomposition in cold nitric

acid, the solution often beginning suddenly to boil (Trommsdorff) ; it

gradually turns yellow when heated and gives off nitrous gas. (List.)
It deposits a yellow resin, and ultimately small yellowish crystals.

(Trommsdorff) ; it smells like anise or fennel oil and rock-oil, and at

higher temperatures, like camphor (Brandes) ;
it emits an odour like that

which is produced when a mixture of oil of turpentine and nitric acid

takes fire. (Boissenot & Persot.)
7. When the vapours of fused turpentine-camphor are passed over

soda-lime heated above 400, terebentilic acid (xiii, 118) is obtained,

together with marsh-gas and hydrogen :

C20H20O* = C10 II 10O4 + 2C2H 4 + 2H.

(Personne, Compt. rend. 43, 553
; Ann. Pharm. 100, 253.)
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8. When turpentine-camphor is heated to 250 with iodide of

ammonium, and the mixture is left at rest, two layers are formed, the

lower consisting of aqueous iodide of ammonium with a few products of

decomposition, and the upper of a brown oil which smells like terpinol
and probably contains a hydrocarbon together with terpinol. (Ber-

thelot.)
9. Turpentine-camphor is converted into terpinol by continued heating

with chloride of zinc to 100, or with chloride of calcium, fluoride of
calcium, chloride of strontium, or chloride of ammonium to 160 180.
Chloride of barium and common salt do not act upon turpentine-camphor at this

temperature. (Berthelot)

Combinations. With Water. a. Crystallised Turpentine-camphor.

Anhydrous turpentine-camphor is hygroscopic, and, when exposed to

moist air, swells up and is converted into crystallised turpentine-camphor.

(List.)

Transparent, colourless, shining rhombic prisms belonging to the

oblique prismatic system. Fig. 73, without y, u, m; u : u = 102 23';
^^, : u behind = 77 37' ; t : u = 133 48-5' ; t : i = 115 ]5'5' ;

i : o (the octohedral face) = 152 3'5' ; o : u 126 58' ;
o : o on the

non-truncated edges = 135 43'. The crystals are rhombic prisms with

perpendicular truncation of the acute edges, and terminated by four-sided

summits belonging to a rhombic octohedron, whose acute terminal edges
are sometimes truncated by a pair of faces set upon the acute lateral

edges of the prism (Rammelsberg, Pogg. 63, 570 ; see also Wiggers,
Ann. Pharm. 57, 249

; Hertz, Pogg. 44, 190 ; List, Ann. Pharm. 67, 364.)
The crystals obtained from a mixture of turpentine-oil with acetic

acid and a small quantity of nitric acid, or of turpentine-oil and water,
are different in form from those just described. (Deville.) The com-

pound is therefore perhaps dimorphous, a supposition which is corrobo-

rated by Bernhardi's description. Crystallisation, augitic. Fig. 85 with
i- and h- faces ; : a = 75 25' ;

a : i = 127 42|' ;
a : u = 136 12f ;

i : m behind = 75 57}' ;
m\u 126 52^' ; u : u = 106 15|'; u : h

= 151 13'. Lamination parallel to i
j cleavage parallel to i. (Bern-

hard i, N. Tr. 16, 2, 46.)
The crystals are half an inch long and 1 line broad (1 to 2'" long and

y'" broad, according to Buchner) united in tufts of five or six (Geiger,
Boissenot & Persot) ; the lateral faces are longitudinally striated.

(Buchner.) Harder than gypsum. (Trommsdorff.) Sp. gr. 1-0994.

(Trommsdorff.) In vacuo over oil of vitriol, they become dull, opaque,
and give off 2 At. water (Deville); 9'423 p. c. Aq. (List.) (Calcu-
lation, C-OR2004 + 2Aq. = 9-47 Aq.), also when heated to 100. (Deville.)
This compound melts when heated, and gives off water above 75

(Hafner), below 100 (List), at 103 105 (Deville), (according to List, the

dehydrated turpentine-camphor does not melt till heated to 103), forming a
thin colourless oil, and solidifies on cooling to a milk-white, indis-

tinctly crystalline mass of anhydrous turpentine-camphor. (Wiggers.)
Crystallised turpentine-camphor dissolves readily in heated oils,

whether fixed or volatile (Trommsdorff, Buchner) ;
from a warm solution

in turpentine-oil, it does not separate on cooling (Hafner, Brandes), but

from a solution in poppy-oil the separation takes place. (Hafner.)
-

According to Voget, it is insoluble in oil of turpentine and in oil of almonds.
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Decompositions. 1. Distilled with acid chromate of potash and sul-

phuric acid, it yields acetic acid. 2. With hydrochloric acid gas, it

assumes an amethyst-red colour, ultimately becoming darker
;
on con-

tinuing the passage of the gas, crystals of bihydrochlorate of turpentine-
oil separate in such quantity that the liquid becomes nearly solid. The
same reaction is produced by moderately concentrated aqueous hydro-
chloric acid. (List.)

3. With Hydrochloric Acid. Oil of turpentine absorbs, with rise of tempera-
ture, 50 per cent, of hydrochloricjtcid gas (Thenard), 163 vols, at 22, and 0'724 met.

atmospheric pressure.

A. Monohydrochlorate of Turpentine-oil. Artificial

Camphor. C30H16
,HC1.

Salzsaures Terpenthmol; fester Jciinstlicher Chlorcampher ; salzsaures Dadyl
(Blanchet & Sell); salzsaures Camphen (Soubeiran & Capitaine, and Deville); HydrochlO'
rate de camphiine (Laurent) ; Monohydrochlorate solide d'essence de terebenthene.

(Gerhardt.) Discovered in 1803 by Kindt, first described by Trommsdorff, investigated

by Cluzel, Chomet & Boullay, afterwards by Dumas and others.

Formation. 1 . By the action of hydrochloric acid gas an oil of tur-

pentine (Kindt, Trommsdorff), or, on a solution of 1 vol. oil of turpentine
in 2 vols. bisulphide of carbon. (Berthelot.) Hydrochlorate of terebene is

formed at the same time. (Soubeiran & Capitaine.) 2. When 1 pt. of the

liquid product obtained by saturating with hydrochloric acid gas a
mixture of 1 vol. oil of turpentine and 2 vols. chloroform or acetone,

creosote, acetic acid, butyric acid, butylate of ethyl, olein, oleic acid, or

fusel-oil (or by saturating with hydrochloric acid gas, oil of turpentine
altered by oil of vitriol), is treated with 5 pts. of nitric acid, a violent

action takes place, sometimes giving rise to explosion ; and when it is

ended, artificial camphor is found as a sublimate in the neck of the retort.

(Berthelot.) 3. By heating chlorinated oil of turpentine. (Deville.)

Preparation. 1. The gas evolved from 1 pt. of decrepitated common
salt and \ pt. oil of vitriol, is passed through 1 pt. of oil of turpentine,
which thereby becomes yellow and transiently turbid, deposits red drops
of liquid, then becomes very hot (without rise of temperature, according to

Kindt), acquiring a darker and ultimately a red-brown colour ; it is to be
set aside cold for 24 hours, and the resulting crystals separated from
the acid mother-liquor. (Trommsdorff.) The oil must be well cooled; it

increases in bulk by T\jth. (Cluzel.) 2. Dry hydrochloric acid gas is passed
to saturation into rectified oil of turpentine cooled from without, and
the crystalline masses which separate [after some hours are collected.

(Oppermann .)

The portion of the oil which remains liquid is not converted into

artificial camphor on continuing the passage of the gas (Trommsdorff,
Oppermanu), but deposits a small additional quantity of it when cooled

to 10. (Soubeiran & Capitaine.) The crystalline mass formed by the

hydrochloric acid gas is dissolved or converted into a viscid oil by the

portion which remains liquid, even at 5 ; the liquid must, therefore,
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be quickly decanted from the crystalline mass, and the latter left to

drain at a low temperature. (Hertz.) The most abundant formation of

artificial camphor by the action of hydrochloric acid gas, takes place
between 30 and -f- 35 ; within these limits, the crystals, produced
are always the same, though they vary in quantity; below 30

D

,
and

at + 60 and + 100, no crystals are produced. (Berthelot.)

Purification. 1. Artificial camphor is freed from adhering mother-

liquor, first by draining, then by pressure (Trommsdorff), or it is exposed
to the air (Thenard), or washed with water or aqueous potash (Cluzel) ;

washed with alcohol and dried by exposure to the air. (Dumas.)
2. It is sublimed : either alone, or repeatedly with 2 pts. of carbonate of

lime (Trommsdorff), three times with hydrate of lime (Gehlen^, or with

an equal quantity of dry ash or porcelain clay, or charcoal powder
(Cluzel) ; with chalk and chloride of calcium at 30 40. (Oppermann.)

It decomposes when sublimed either alone or mixed with chalk or quicklime.

(Dumas.) 3. By recrystallisation from alcohol. (Gehlen.) By drying
the washed crystalline mass in the water-bath, and subliming it at 100

mixed with burnt lime (Blanchet & Sell), by melting the expressed

crystalline mass in the oil-bath. (Dumas.) 4. By precipitating its

alcoholic solution with water, washing the precipitate and drying it in

the oil-bath till it melts, or in vacuo. (Dumas.) 5. By boiling its

solution with oxide of silver till the adhering hydrochloric acid is

removed, cooling the concentrated and filtered solution, and drying the

separated crystals in vacuo. (Dumas.)
Artificial camphor is a mixture of isomeric bodies which differ only

in their optical characters, and correspond to the different isomeric com-

pounds used in their preparation, each of which produces only one

artificial camphor distinguished by peculiar optical properties. (Ber-

thelot.)
The quantity of artificial camphor obtained varies according to the

origin of the turpentine-oil used in its preparation. Oil from the Scotch

fir yields but slowly a small quantity of artificial camphor (Hagen) ; that

from the branches of the spruce fir, after treatment with potassium, yields

none, even at 0. (Wohler.) Oil of turpentine heated with oxalic acid

to 100 for 130 hours, still yields artificial camphor; but the last pro-
ducts of distillation of a French oil of turpentine which passed over

between 240 and 280, yielded none. (Berthelot.) Trommsdorff
obtained 26*5 p. c. artificial camphor; Cluzel 47 ; Oppermann more than

50; Berthelot obtained 51 p. c. at 0, 67 at 35, Dumas 100
3

; Thenard,
110 per cent.

Properties. White, semi -transparent flocks (Trommsdorff), without

crystalline form (Blanchet & Sell) ;
when obtained by sublimation, it

forms needles united in tufts (Cluzel), bright feathery, shining laminae,

which may be kneaded like wax. (Oppermann.) Melts at 115, boils

at 165, but not without decomposition. (Blanchet & Sell.) Rotatory

power right or left and of various strength, depending upon that of the

oil of turpentine from which it has been prepared. (Berthelot.) The

rotatory power calculated for a specific gravity = 1 is 34'07 to the left. (Soubeiran &
Capitaine.) Prepared from a sample of French oil of turpentine distilled between 80

to 100 in vacuo, it had a rotatory power = 23'9 to the left; from the distillate of the

same oil which passed over above 100, it rotated 23'9 to the left; from the last dis-

tillate of the same oil, 22'3 to the left. The artificial camphor prepared from the
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most volatile portion of a sample of English oil of turpentine, had a rotatory power =
9'9 to the right; from the less volatile = 4'2 to the right; prepared from American

oil of turpentine, 9" to the right. (Berthelot.) Tt smells like common camphor,
sometimes also like turpentine ;

its odour is generally less powerful than

that of camphor. Its taste is aromatic, but not so pungent and bitter as

that of camphor. It does not redden litmus.

20 C ....
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0. Alcoholic sulphocyanide ofpotassium, when repeatedly heated with
the alcoholic solution of artificial camphor to 150 160, converts it into
a liquid, which, on addition of water, deposits an oil having a disagree-
able alliaceous odour, and containing sulphur and nitrogen. Sulphocyanide
of silver appears to act in like manner. (Buttlerow.) 10. Chloride of
zinc decomposes it at 100, with evolution of a gas containing hydro-
chloric acid. (Berthelot.) 11. Its aqueous solution is not altered by
nitrate of silver.

12. Heated for 30 40 hours in sealed tubes with 8 10 pts. of dry
soap, or 2 pts. benzoate of soda, to 240 250, it yields camphene. (Ber-
thelot, Compt. rend. 47, 26; abstr. Ann. Pharm. 110, 367 ; Instit. 1858,
52; Cimenlo, 7, 161.)

Combinations. Artificial camphor imparts its taste to water. (Cluzel.)
It dissolves in 3 pts. of alcohol of sp. gr. 0'806 at 14 (Saussure) ; the

solution is rendered milky by water. (Trommsdorff. It dissolves

readily in oil of turpentine and oil of almonds. (Trommsdorff.)

B. Bihydrochlorate of Turpentine-oil. C20H 16
,2HQ.

Citronencamphor (Deville), Bihydrochlorate d'essence de terebenthine (Berthelot),

Bihydrochlorate solide d'essence de terebenthine. (Gerhardt.)

Formation. 1. By the action of fuming hydrochloric acid on oil of

turpentine. (Berthelot.) 2. By the action of hydrochloric acid gas or

fuming hydrochloric acid upon crystallised or fused turpentine-camphor
or terpinol. (Deville, List.)

Preparation. 1. A thin layer of oil of turpentine is poured upon
fuming hydrochloric acid, the liquid left to stand, at first with frequent
agitation, and the small crystals which separate after about a month are
collected. The solution again exposed to the air deposits more crystals,
and often likewise contains artificial camphor, which may be separated
from, it by nitric acid. (Berthelot.) 2. A solution of oil of turpentine
in alcohol, ether, or glacial acetic acid, is saturated with hydrochloric acid

gas, mixed with water, and left to itself in a dish exposed to the air
;

and the crystals which separate after a few hours are collected and dried.

Another mode of preparation is to saturate with hydrochloric acid gas
a solution of 1 vol. turpentine-oil in 6 vols. wood-spirit, or 2 vols. acetone

chloroform, creosote, or butyric acid, and leave it to evaporate at the

temperature of the air. (Berthelot.)

Properties. Bihydrochlorate of turpentine-oil possesses all the pro-

perties of the isomeric compound, lemon-camphor (Deville, Berthelot),

excepting that the latter crystallises in small, rather elongated tables,
and is less soluble in alcohol than bihydrochlorate of turpentine-oil,
which crystallises in rhombic tables and dissolves with great facility in

alcohol. (List.)
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Properties. Colourless oil, which does not solidify even at several

degrees below 0, has a sp. gr. of T5097 at 15, and turns the plane of

polarisation to the left. The rotatory power cannot be exactly deter-

mined because the compound very soon loses its transparency. (JDeville.)

20
17
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170 in 1 pt. ; the last-mentioned solution becomes, on cooling, tough,
glutinous, and waxy. (Brandes, Ann Pharm. 9, 300.)

Oil of turpentine dissolves resins and most volatile oils. It dissolves

-j

1

^-
of stearic acid (Braconnot), and, when mixed with alcohol, it dissolves

almost any quantity of oleic and other fatty acids (Rousseau, J. Chim.
med. 22, 310) ;

it mixes with bisulphide of carbon (Lampadius), and
with chloroform. (Huraut & Larocqtie, Compt. rend. 26, 103.)

It dissolves in 7*4 pts. of alcohol, of sp. gr. 0*84, at 22 (Saussure) ;

(according to Bouillon-Lagnuige and Voget, the solution reddens litmus); in 12 pts.
of alcohol, of 33 B. (sp. gr. 0'858), at 10; in absolute alcohol it dis-

solves in all proportions (Blanchet & Sell) ; in 4 vols. alcohol of sp. gr.

0'83; in 5 vols. alcohol. (Auduard, J. Chim. med. 19, 717). 5 vols.

oil of turpentine mix with 1 vol. alcohol; the mixture is not clouded by water, and is

but slowly deprived of its alcohol when water is poured upon the mixture. (Vauquelin,
Berzel. Jahresbr. 1824, 3, 181.) It dissolves in acetone more readily than in

aqueous alcohol. Wood-spirit or alcohol, diluted with so much water as

to render it incapable of dissolving oil of turpentine, dissolves it after

addition of a small quantity of benzene. (Mansfield, Chem. Soc. QIC. J.

1, 263.) 051 of turpentine dissolves in wood-spirit in all proportions, and
water added to the solution throws down the oil with milky turbidity.

(Gmelin.)

Oils isomeric with Oil of Turpentine.

A. Products of the transformation of Oil of Turpentine.

I. Camphene.
BERTIIELOT. (1858.) Compt. rend. 47, 2G6; abstr. Ann. Pharm. 110,

367.Inst. 1858,52; Cimento, 7, 161; Lielig & Kopp's Jahresber.

1858, 441.

Formation and Preparation. Monohydrochlorate of turpentine-oil
is heated with 8-10 parts of dry soap or 2 pts. benzoate of soda in sealed

tubes to 240 250 for 30 or 40 hours
;
and the product is distilled till

white vapours appear, then rectified, the portion which passes over from
160 to 180 being collected and pressed between bibulous paper after

solidification.

Properties. Crystalline, camphor-like mass, which melts at 46 and
boils at about 160.

PlatinumMack converts it into camphor (or a substance very much
like it). With hydrochloric acid, it forms a crystalline compound (mono-
hydrochlorate of turpentine-oil ?) (Bertiielot.)

2. Isoterebenthene,

BERTHELOT. t'1853.) N. Ann. Chim. Phys. 39, 16; abstr. Compt. rena.

26, 428; Ann. Pharm. 88, 347; J. pr. Chem. 59, 141.

Formation. By continued heating of oil of turpentine under pres-
sure.
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Preparation. English oil of turpentine (from Pinus Australis) is

heated for three hours to 300 in a sealed tube ; the portion which goes
over below 250C

is redistilled and rectified
; and the distillate obtained

between 176 and 1?8 is rectified.

Properties. Thin, colourless, strongly refracting liquid, of sp. gr.
0-8432 at 22, boiling between 176 and 178, and having a IsBvo-rotatory

power = 10 (varying however with the duration and intensity of the heating, and
the nature of the oil of turpentine used in the preparation). It smells like stale

lemon-peel.

20 C
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heated for several hours to 360, and the portion which volatilises below
360 is distilled off, the residue consists of metaterebenthene, the quantity
of it being greater in proportion to the time during which the oil of

turpentine was heated.

Properties. Yellow, viscid oil, of sp. gr. 0'913 at 20, and volatilising
without decomposition above 360. Has a strong and unpleasant odour,

especially when heated.

Combinations. It absorbs in 33 days, 9'7 p. c. oxygen, gives off 0*3

p. c. carbonic acid, and assumes the consistence of colophony. It

absorbs only half as much hydrochloric acid gas as isoterebenthene, viz ,

17'7 p. c. at 24 corresponding to the compound 3C20H 16
,2HC1.

4. Terebene,

BLANCHET & SELL. (1833.) Ann. Phcmn. G, 259.

DEVILLE. Ann. Chim. Phys. 75,37; J. pr. Chem. 22, 82; Ann. Pharm.

37, 176; J. Pharm. 26, 655; abstr. Compt. rend. 12, 39-1; N. Ann.
Chim. Phys. 27, 85.

SOUBEIRAN & CAPITAINE. J. Pharm. 26, 1.

BERTIIELOT. N. Ann. Chim. Phys. 38. 42; further 39, 14 and 21;
farther 40, 5.

Formation. 1. By distilling oil of turpentine with oil of vitriol or

anhydrous phosphoric acid ; also, together with colophene, by distilling

crystallised or fused turpentine-camphor with anhydrous phosphoric acid.

(Deville.) 2. By the action of hydrochloric acid gas, hydrobromic acid

gas, chlorine, bromine, or iodine, upon oil of turpentine, uniting however

immediately with the acids or salt-radicals. (Deville.) Only a portion of

the oil of turpentine is converted into terebene, which moreover cannot be separated
without alteration from the compounds produced by the reaction. (Deville.) No
terebene is formed by the action of hydrochloric acid

;
for the hydrochlorate, which is

formed in addition to the artificial camphor, possesses a rather strong rotatory power
which pure terebene does not. (Berthelot.) This rotatory power is due to artificial

camphor, which is always mixed with it. (Deville.)

Preparation. Oil of turpentine is mixed slowly and by drops with

3^- of oil of vitriol contained in a cooled vessel ; the red viscid mixture
is stirred and left to settle ; the liquid is decanted, after 24 hours, from
the black sediment produced at the same time by the acid, and distilled

at a temperature not above 210 J

, whereupon sulphurous acid is evolved,
and the colophene produced at the same time remains behind. To convert
the still unaltered turpentine-oil in the distillate into terebene, it is

repeatedly distilled with fresh quantities of oil of vitriol till the product
has quite lost its rotatory power ;

and the distillate is washed with

aqueous carbonate of soda, then with water, and dehydrated by chloride
of calcium. (Deville.)

Properties. Colourless oil, resembling oil of turpentine, without rota-

tory power, and having a rather agreeable odour of thyme. (Deville.)
VOL. XIV. T
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Sp. gr. 0-864 at 8. Boiling point 156. (Frankenheim, Pogg. 72, 422.)
Latent heat for the unit of weight 67'2. (Frankenheim.) Refracting

power 1-474 (Deville, Pogg. 51, 433), V479 (Becquerel & Cahours,

Pogg. 51, 427). Vapour-density = 4'812 (by calculation 4'7144 comp.
page ).

20 C 120 .... 88-24
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a short timo in the water-bath ; the artificial camphor which separates on

cooling is removed
;
the liquid is neutralised with chalk and cooled to

10, whereupon an additional quantity of artificial camphor separates,
but not all. The liquid, which is syrupy in the cold, but very mobile at

15 18, is decanted, mixed with 2 vol. alcohol, decolorised by boiling
with animal charcoal, precipitated by water, and the oil which falls to

the bottom is dehydrated by chloride of calcium. (Soubeiran & Capi-
taine.)

Properties. Colourless oil, of sp. gr. 1'017, boiling at 19-92

(Soubeiran & Capitaine), at 28. (Berthelot.) Turns the plane of

polarisation to the left. Refracting power = 1'4848. (Deville, Pogg.
51, 433.)

Soubeiran &

20 C
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With Hydrobromic acid. a. Bibasic Hydrobromate of Terelene.

Sous-bromhydrate de terebene (Gerhardt); Monobromhydrate de terebene. (Deville.)
2C20H 16,HBr. Formed by the action of hydrobromic acid upon

terebene. Terebene saturated with hydrobromic acid is shaken up with

chalk to remove free acid, then decolorised with animal charcoal, and

precipitated by chloride of calcium. Colourless oil of sp. gr. 1O21 at

24, without rotatory power, smelling like terebene, somewhat like

camphor, and becoming coloured after a while by exposure to the air.

(Deville.)



CAMPIIILENE. 277

6. Mono-hydriodate of Terebene. Monoiodhydrale liquide d'essence de tere-

benthine. (Gerhardt.) Bi-iodhydrate de terebene. (Deville.) C2H 16
,HI. Pro-

duced, together with hydriodate of turpentine-oil, by the action of

hydriodic acid upon that oil, but cannot be separated therefrom, inas-

much as both compounds are liquid. (Deville.)

Appendix to Terebene.

Sulphoterebic Acid.

C20H 16S2 6
?

Terebenschwefels'dure, Terpenthinschwefeh'dure. Formed by gently heating
terebene with fuming oil of vitriol, or by dropping oil of turpentine, cubebs,

pepper, lemons, or copaiba into a large quantity of oil of vitriol, but not

so easily as terebene. (Gerhardt, Compt. rend. 17,313; Compt. chim.

1845, 173.)

Sulphoterebate of Baryta. Prepared by heating terebene with oil of

vitriol, saturating with carbonate of baryta, filtering, and leaving the

solution to evaporate. (Gerhardt.)

Gerhardt.

20 C
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form <jolophene. (Dovillo.) 2. Vapour of artifieUl camphor is passed
ihrough n tube heated in the oil-bath to 190 195, and filled with

fragments of recently burnt lime; tho same operation is repeated with
tho distillato as long as it retains hydrochloric acid ;

and the product
is dried over chloride of calcium. (Soubeiran & Capitaine.)

Properties. Transparent, colourless, or slightly yellowish oil (Blanchet
& Sell); somewhat viscid (Oppermann). Sp. gr. 0'87 at 15 (Blanchet &

Solty
0-86 (Soubeiran & Capitaine); boils at 145 (Blanchet & Sell),

156 (Dumas), 155 (Soubeiran & Capitaine). According to Opper-
mann, it solidifies below 12 to a transparent mass, which liquefies at the

heat of tho hand. (Oppermann.) Vapour-density = 4-83. (Dumas.)
It has no rotatory power. (Soubeiran & Capitaine, Deville.) Biot found
that it had a laevo-rotatory power seven times less than that of oil of turpentine; but,

according to Soubeiran & Capitaine, the camphilene which he examined contained

undecomposed artificial camphor. It has a mild aromatic taste and odour. It

resembles oil of turpentine in all its properties, but has a didcrent odour,
not however arising from decomposition by heat, since the vapour of oil

of turpentine retains its odour after passing through a tube heated to

200. (Soubeiran & Capitaine.)

Oppermann. Dumas. ^Jf'

20 C .
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Appendix to Campkilene.

<*. Colophene. C<H32
.

DMVILLE. Ann. Chim. Phys. 75, 66; J. pr. Chem. 22, 158; J. Pharm.

26, 681; Ann. Pharm. 36, 102; abstr. Compt. rend. 12, 395. -
N. Ann. Chim. Phys. 27, 85.

Formation. 1. In tho distillation of oil of turpentine with oil of

vitriol or anhydrous phosphoric acid, also of crystallised or fused turpen-

tine-camphor with anhydrous phosphoric acid, tercbeno being formed at

the same time. 2. Goes off, together with water, in tho rapid distil-

lation of colophony, charcoal being separated at the same time.

Preparation. 1. By collecting apart tho viscid yellow oil, which, in

the preparation of terebene from oil of turpentine with oil of vitriol

(p. 273), passes over after tho terebeno has been distilled oil' and the heat

is raised, and repeatedly rectifying it, at last over antimonido of potas-

sium, whereby it is freed from an impurity resembling colophony, and
from sulphur. 2. Colophony is distilled over a brisk lire, and the

yellowish distillate is purified like that obtained by tho first process.

Colopheno thus prepared is contaminated with a body richer in carbon,

which is produced by tho action of tho antimonido of potassium, and
cannot be separated from tho colopheno by distillation.

Properties. Oil, colourless by transmitted light, and exhibiting by
reflected light a dark indigo-blue iridescence. Sp. gr. 0'940 at 9,
0-9394 at 25. Boiling point between ;J10' and ,'j.l.V. Vapour-density= 11"13 (probably only twice as great as that of oil of turpentine,
therefore = 9*526). Refracting power = T517 (Becquorel & Cahours,

Pogg. 51, 427), 1-5212. (Dcvillo, Pogg. 51, 433.) Without rotatory

power. Smells like camphilcne.

Derille.

a. b.

400 Si 10 .... KH-24 H8-43 .... 88'1

3211 32 .... 11-76 11-59 .... 11-9

C^H32 272 ..:. 100-00 100-02 .... lOO'O

a. Prepared from oil of turpentine by oil of vitriol; b. from turpentine-camphor

by anhydrous phosphoric acid.

Colophene absorbs chlorine yas, without evolution of hydrochloric
acid, becoming hot, and changing to a rosin like colophony, which

separates in yellow spherules from its solution in absolute alcohol. If,

when the absorption of chlorine has ceased, tho product be heated to

fusion in tho stream of chlorine, a large quantity of hydrochloric acid i ;

evolved, and Deville's chlorocolophene = C^'Cl 8
!!

21
is formed, which how-

ever still contains a resin removable by alcohol, and when distilled, gives
oil' hydrochloric acid, yields a distillate of colophene and hydrochlorato of

colopheno, and leaves charcoal.
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Hydrochlorate of Colopkene. Colophene absorbs hydrochloric acid

gas, with rise of temperature, and acquires an indigo-colour. Hydro-
chlorate of colophene gives up nearly all its hydrochloric acid when
treated with chalk, and when distilled with baryta, yields Dcville's

colophilene = C40H33
,
which does not exhibit the dichroism of colophene,

and has a refracting power for light = 1'5175. (Deville; Becquerel &
Cahours, Pogg, 5J, 433 and 427.)

&. Colophene from Camphor,

GLAUS. J. pr. Chem. 25, 266.

Preparation. Camphor is distilled with an equal weight of iodine,

whereupon hydriodic acid is evolved, camphine passes over at 180, and

charcoal, iodine, campho-creosote and colophene remain behind. On
increasing the heat, the two latter substances distil over as a bluish-green

oil, which is deprived of its creosote odour by agitation with potash, but

cannot be obtained quite pure, even by distillation over lime, and finally

over potassium.

Properties. Thick, yellowish oil, with violet iridescence, having a

high boiling point, a mild taste, and an odour of violets.

Perhaps identical with colophene from oil of turpentine or from

colophony.
Burns with a bright, very smoky flame.

Combinations. It is not soluble in water or in weak alcohol, but
dissolves in strong alcohol, in ether, oil of turpentine, rock-oil, and camphine.
When 2 drops of it are dissolved in 2 drachms of alcohol, the solution,
after agitation with animal charcoal, exhibits a fine dark blue colour by
reflected light.

6- Terebilene.

BLANCHET & SELL. Ann. Pharm. 6, 259.

SUBEIRAN & CAPITAINE. J. Pharm. 2, 61; Ann. Pharm. 34, 311.

DEVILLE. Ann. Chim. Phys. 75, 74; ,7. Pharm. 26, 689.

Peucyl (Blanchet & Sell}; Terebilene (Soubeiran & Capitaine ; Devillt-.). This

according to Blanchet & Sell, is one of the isomeric hydrocarbons which those

chemists discovered in oil of turpentine. According to Soubeiran & Capitaine, it is a

decomposition-product of peucylene, a body which they suppose to be formed from oil

of turpentine under the influence of hydrochloric acid; according to Deville, it is a

product of the decomposition of terebene (see page 245).

Formation and Preparation. By di&tilling hydrochlorate of terebene
over quicklime (Soubeiran & Capitaine), and finally over potassium
(Blanchet & Sell), or by heating hydriodate of terebene with hydrate of

potash, and rectifying the resulting oil over antimonidc of potassium, in

order to free it from iodine. (Deville.)
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Properties. Colourless mobile oil (Blanchet & Sell), of sp. gr. 86

(Blanchet & Sell, Soubeiraii & Capitaine), 0'843 at 21. (Deville.)

Boiling point 134. (Blanchet & Sell.) Vapour-density = 4*767

(Soubeiran & Capitaine; Deville), by calculation 47144 (p. 245).

Refracting power = 1-479 (Beccjuerel & Cahours, Pogg. 51, 427) ; 1-4735.

(Deville, Pogg. 51, 433.) Without rotatory power. Smells like tere-

bene. (Soubeiran & Capitaine.)

Deville.

20 C 120 .... 88-24 88'42

16 H ... 1G , 11-76 , 11-60

OTI 10 136 .... 100-00 100-02

With hydrochloric acid, it forms a brown liquid compound. (Soubeiran
& Gapitaiue.)

B. Natural Oils, or others related to them.

(Arranged for the most part in alphabetical order.)

1, Oil of Bergamot.

VAUQUELIN. (1817.) J. Pliarm. 3, 241.

OHME. Ann. Pharm. 31, 316.

SOUBEIRAN & CAPITAINE. J. Pharm. 26, 68; abstr. Ann. Pliarm. 34,
321. J. Pharm. 26, 509; Ann. Pharm. 3, 313.

Essence de Bergamot.

Source. In peculiar cells in the rind of Citrus Bergamia.

Preparation. The cellular tissue of the fresh rind is torn to pieces in

a funnel having its inner surface like a rasp, or on a board covered

with teeth, and the oil which exudes from the lacerated cells is collected.

Properties. Yellowish, or pale greenish to dark yellow : after recti-

fication with water, it becomes transparent, colourless, and mobile.

(Ohme ; Zeller, Studien fiber dtherische Oele, Landau, 1850.) Sp. gr.
87 0'888 (Lewis. Zeller), 0-356 (Ohme) ; after distillation with water,
869. (Soubeiran & Capitaine.) The first portion obtained by distillation with

water, has a sp. gr. = 0'850, the last, 0'877. (Soubeiran & Capitaine.) Boiling
point 183 (Ohme); of the first distillate obtained with water, 195.

(Soubeiran & Capitaine.) It solidifies at a few degrees below 0.
(Lewis.) Refracting power 1-468. (Deville, Compt. rend. 11, 865.)

Rotatory power of the oil rectified with water. 25 to the right (of the first

distillate, 45 right ; of the second, 38 right ; of the third, 21 right; of the fourth, ;

of the mixed distillate, 26 right). (Soubeiran & Capitaine.) Of the first distil.

late, 49-3i)6 right; of the last, 6575 left. (Biot, Compt. rend. 11, 371 Has ail

agreeable odour, less after distillation, and a bitter taste. (Ohme.) The
oil is neutral. (Zeller.) Sour from admixed acetic acid; neutral after distilla-

tion withwater. (Ohme.) The vapour of the acid-reacting oil has also a strong acid
reaction. (Ohme.)
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Aqueous Oil of Bergamot Oil of bergamot does not take up water,
even when boiled with it for a considerable time. (Soubeiran & Capi-

taine.)

2. With Hydrochloric acid. Hydrochlorate of Bergamot - oil.

Produced by passing hydrochloric acid gas into bergamot-oil, and distilling
the saturated oil with water, and passes over as a colourless, neutral,

optically inactive oil, which smells like hydrochlorate of terebene. Sp. gr.
0-896. Boiling point 185.

,-., Soubeiran &
Ohme.

C apitame.

C 78-91 .... 63-00

H 10-87 .... 9-19

Cl 8-34 .... 27-81
O . 1-88

100-00 .... 100-00

According to Ohme, it is SC^H^HCl + HO; according to Soubeiran & Capitaine,
it is isomeric with hydrochlorate of citrene.

The hydrochlorate when heated burns with, a green-edged, smoky
flame. When repeatedly distilled over hydrate of potash, or burnt

ma rile, it is converted into an oil having an odour of cajeput and still

containing chlorine. Passed in the state of vapour over red-hot lime, it

yields naphthalin, benzene, and charcoal. The alcoholic solution, added
to aqueous nitrate of silver, throws down chloride of silver. (Ohme.)

Bergamot-oil dissolves in all proportions in absolute alcohol ; in ^ pt.

alcohol of sp. gr. 0'85 (Zeller), in 2 pts. of sp. gr. .951 ; ond in 28 pts.

of sp. gr. G'966 ; it takes up 8 p. c. alcohol of sp. gr. 0'966. (Vauquelin.)

2. Carvene.

VOLKEL. (1843.) Ann. Pharm. 35, 308. Ann. Pharm. 85, 246;
abstr. J. pr. Chem. 60, 120.

SCHWEIZER. J.pr. Chem. 24, 267; Ann. Pharm. 40, 329; abstr. Repert.

80, 172.

Source. In oil of caraway, together with carvoL (Schweizer.)

Preparation. 1. The portion of oil of caraway, which passes over

between 175 and 178, is separated by repeated fractional distillation,

(Volkel.) Carvene cannot be separated from carvol by mere distillation of oil of

caraway, either per se or with potash-ley. (Schweizer.) 2. Oil of caraway is

boiled with pulverised hydrate of potash, as long as it smells of caraway,
then distilled with water, till all the oil has passed over, and rectified over

hydrate of potash, till the potash is no longer coloured by it. (Schweizer.)
3. Oil of caraway is boiled with fused glacial phosphoric acid in a

flask, the liquid, which distils over, being constantly poured back, until

the distillate no longer smells of oil of caraway ; and to purify the

distillate completely from undecomposed oil of caraway and from carva-
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crol produced at the same time, it is rectified over hydrate of potash, till

that substance is no longer coloured by it. Oil of caraway thus treated

yields more than a third of its weight of carvene. (Schweizer.) 4. Oil

of caraway is boiled with iodine, and the distillate continually poured
back, as long as hydriodic acid continues to escape, and the oil which

passes over is rectified, the first portion of the distillate being collected

apart. (Schweizer.)

Properties. Transparent, colourless, mobile liquid. (Schweizer.)

Sp. gr. 0-861 at 15. (Volkel.) Boiling point 173. Vapour-density
= 5*175 (by calculation, 4*7144, see page). It has a faint, but agreeable
taste and odour.

20 C
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Appendix to Carvene.

Chlorocarvene C20
H"Cl*(?)

SCHWEIZER. (1841.) J. pr. Chem. 24, 270.

Preparation. Carvene is completely saturated with dry chlorine ;

the oil, which assumes for a while a red-brown colour, and afterwards

changes to a yellow greasy mass, is heated ;
and the viscid, yellow trans-

parent mass which separates therefrom, is washed with water, then with

potash-solution, digested with alcohol, and dried over oil of vitriol or

hydrate of potash.
<

Properties. Yellowish, transparent, semifluid mass, which sinks in

water, has a peculiar, but not unpleasant odour, and a sweetish taste.

Decompositions and Combinations. When heated, it gives off hydro-
chloric acid and a viscid volatile oil, and leaves a carbonaceous residue.

It burns with difficulty when heated in a glass tube. Exposed to the

air, it quickly becomes moist, white and opaque.

3. Indifferent Oil of Cloves,

EXILING. (1834.) Ann. Phtmn. 9, 68; Pogg. 31, 52G.

ERDMANN & MARCHAND. J. pr. Chem. 23, 176.

BRUNING. Ann. Pharm. 104, 204; J. pr. Chem. 73, 156,

C. G. WILLIAMS. Chem. Gaz. 1858, 170; Ann. Pharm. 107, 242;
N. Ann. Chim. Phys. 54, 433.

Camphene of Oil of Cloves.

Source. In oil of cloves. It is found chiefly in the first portions of

liquid which pass over on distilling cloves with water, while the last

portions consist almost wholly of eugenic acid.

Separation from Oil of Cloves. The oil which passes over on distilling

oil of cloves, mixed with excess of potash, is again shaken up with

aqueous potash, washed, dehydrated with chloride of calcium and rectified.

(Bruning.)

Properties. Colourless, strongly refracting oil. (Ettling.) Sp. gr.
0-918 at 8 (Ettling) ; 0-9016 at 14. (Williams.) Boils at 142 143

(Ettling); at 251 (Williams); 255 (Briming). Smells like oil of

turpentine, different from oil of cloves. (Bruning.) It is more viscid

than oil of turpentine. (Williams.)

Biliuing - willliam3 -

20 C
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It is not altered by alkalis or by potassium. (Ettling.)
It absorbs hydrochloric acid gas, but does not form with it a crystalline

compound. (Ettling.)
It is much less soluble in alcohol than oil of turpentine. (Williams.)

4. Oil of Copaiba.

BONASTRE. (1825.) J. Pharm. 11, .529; N. Tr. 12, 1, 180.

ADER. J. Pharm. 15, 95; Br. Arch. 30, 311; N. Tr. 20, 1, 184.

GERBER. Br. Arch. 30, 157.

BLANCHET. Ann. Pharm. 7, 156.

SOUBEIRAN & CAPITAINE. J. Pharm. 26, 70; abstr. Ann. Pharm. 34,
321.

Capaiva-ol. Essence de Capahu.

Source and Extraction. In balsam of copaiba, which exudes
from incisions in various species of Copa'ifera. 1. The balsam is

distilled with water (Soubeiran & Capitaine) ; per se. (Blanchet),
2. A solution of 100 pts. balsam of copaiba in 100 pts. alcohol of sp. gr.

0-837 is shaken up with 37'5 pts., soda-ley of sp. gr. 1'33, and 150 pts.

water, and the oil which rises to the surface after standing is collected.

(Ader.)

Properties. Transparent, colourless, mobile (yellowish-green according to

Blanchet). Sp. gr. 0'9 (Schbnberg, A. Gehl, 6, 494, Ader) ; 0'91 (Gerber ;

Williams, Ann. Pharm. 107, 212) ; 0'S7S at 22 (Blanchet) ; O'SSl

0-885. (Soubeiran & Capitaine.) Boiling point : 245 (Blanchet,

Williams) ; 245260. (Soubeiran & Capitaine.) Solidifies at 26,
partly in the crystalline state. (Gerber.) Rotatory power, 34' 18 left.

(Soubeiran & Capitaine.) Expansion from to 100 = 0-83132; from

100 to 200 = 0-104034. (Aubergier, J. Pharm. 27, 278.) Has an

aromatic odour, like that of the balsam (according to Ader, it has a less agree-
able odour when prepared by (2) than when obtained by distillation.) Tastes sharp,
and persistently bitter. (Ader, Gerber.) Neutral (Blanchet) ; slightly
acid. (Gerber.)

20 C
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a violet tint at the beginning of the action. Weaker nitric acid forms

with the oil a small quantity of yellow resin precipitable by water.

(Gerber.) 5. Oil of vitriol makes it hot and turns it red-brown.

(Stoltze.) With a few drops of oil of vitriol, it becomes hot and blackens;
but when dropped into a larger quantity of oil of vitriol, it forms a red-

brown solution of sulphoterebic acid. (Gerhardt, Compt. rend. 17, 314.)
The brown viscid mixture gives off a sulphurous acid when heated.

(Gerber.)
6. With hydrochloric acid gas, it becomes hot and coloured (Blanchet) ;

it becomes brown and viscid, and on cooling, slowly deposits solid bihy-
drochlorate of copaiba-oil. (Soubeiran & Capitaine.) 7. It oxidises

potassium. (Gerber.) Potassium immersed in the oil becomes coated

in three months with a thick soapy mass. (Gall, Sill. Am. p. 21, 63.)
8. When shaken up with aqueous potash or soda, it becomes heated,

acquires a brown colour, and yields to water a small quantity of resin,

which does not pre-exist in the oil, but is produced from it by the action

of the alkali. (Gerber.) 9. Distilled with 24 pts. water and 8 pts.
chloride of lime, it gives off carbonic acid and forms chloroform.

JO. Distilled with hypolromite ofpotash, it forms bromoform. (Chantard,
Compt. rend. 34, 485.)

Combinations. With Hydrochloric acid. a. Bihydrochlorate of
copaiba-oil, C20H 16

,2HC1. Camphre de copahu; salznaures copahu. (Soubeiran
Capitaine,) Chlorhydrate de copahu. (Gerhardt.)
It is prepared by passing dry hydrochloric acid gas through de-

hydrated oil of copaiba, separating the crystalline mass which is deposited
therefrom on cooling from the brown oil, pressing it betweeu filtering

paper, mixing its solution in ether with alcohol of sp. gr. 0'85, and

washing the crystalline mass which separates with alcohol. (Blanchet.)
The crystals which separate from the oil when hydrochloric acid

is passed through it are recrystallised from alcohol. (Soubeiran &
Capitaine.)

Hydrochlorate of copaiba-oil forms short, transparent, right rect-

angular prisms (resembling chlorate of potash, according to Blanchet),
which melt at 77. (Soubeiran & Capitaine.) They are inodorous

(Blanchet ; Soubeiran & Capitaine), have a faint camphorous odour, and
an aromatic bitter taste. (Gerber.)

ui___i...i. Soubeiran &
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It is insoluble in water and in cold alcohol, sparingly soluble in hot

alcohol, easily soluble in ether. (Blanchet.) The alcoholic solution

leaves when evaporated a thick oil, which smells like balsam of copaiba,
and appears to hold in solution undecomposed bihydrochlorate of copaiba-
oil. (Soubeiran & Capitaine.)

b. Hydrochlorate of Copahilene. (Soubeiran & Capitaine.) The liquid

portion of the product obtained by treating copaiba-oil with hydrochloric
acid. It always contains in solution bihydrochlorate of copaiba-oil,
which cannot be separated from it. (Soubeiran & Capitaine.)

It is a black, viscid oil, smelling like castoreum, and without action

on polarised light. (Soubeiran & Capitaine.)
When distilled, it gives off hydrochloric acid gas, and yields a colour-

less oil which is a solution of bihydrochlorate of copaiba-oil. (Soubeiran
& Capitaine.) It burns with a faint odour of hydrochloric acid. It gives

up a portion of its hydrochloric acid when shaken up with water.

(Gerber.) Soluble in alcohol and ether. (Gerber.)

Oil of copaiba dissolves phosphorus when heated with it, and deposits

part of it on cooling ; the solution shines in the dark. It dissolves

sulphur with aid of heat, and deposits part of it in reddish crystals on

cooling. (Gerber.)
It dissolves glacial acetic acid, and hydrocyanic acid; mixes with

alcoholic succinic acid and benzoic acid, which remain combined with the

oil after the evaporation of the solution. It mixes with solutions of

oxalic acid, but not with citric acid. It absorbs ammonia, becoming milk-

white and viscid. (Gerber.)
It dissolves in all proportions of bisulphide of carbon. (Gerber.) It

dissolves in 2'5 pts. Of absolute alcohol (in all proportions, according to Stoltze),

iu 30 pts. of alcohol of sp. gr. 0'85 at 25 (Blanchet), and in 8 pts. of the

most highly rectified spirit. (Schouberg.) It dissolves in all propor-
tions of absolute ether (Stoltzc), in less than ^ pt. of common ether.

(Blanchet.)

5. Para-copaiba Oil,

SOUBEIRAN CAPITAINE (1840.) J. Pharm. 26, 70.

POSSELT. Ann. Pharm. 69, 67.

Source and Extraction. Iu a variety of copaiba balsam from

Brazil. It is distilled with water, and the oil is dehydrated with chloride

of calcium. (Posselt.)

Properties. Transparent, colourless viscid oil, of sp. gr. 091 (0'893

according to Soubeiran & Capitaine), boiling at 250. It smells like the

balsam and has a sharp burning taste. (Posselt.) Rotatory power
28-553. (Soubeiran & Capitaine.)

Posselt.

20 C 120 .... 88-24 83-13

16 H 16 .... 19-76 , 11-77

C-H 15 136 .... 100 00
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Decompositions. 1 . Becomes yellowish when boiled, afterwards brown,
thick, tenacious, and charred. (Posselt.) Chlorine converts the oil, with

evolution of hydrochloric acid, into a yellow sticky mass. The oil dis-

solves iodine without detonation. 3. With fuming nitric acid, it

detonates even in the cold ; but nitric acid of sp. gr. 1*32 resinises it only
with aid of heat. Dilute nitric acid, heated with the oil, dissolves it

completely after a few days, giving off nitrous acid, carbonic acid, and
other volatile acids. From the solution of the oil in nitric acid, water
throws down, after evaporation, a reddish-yellow acid resin, sparingly
soluble in hot water, easily soluble in alcohol and ether, whilst a peculiar
acid remains dissolved, which, when the solution is concentrated by
evaporation, crystallises in slender, colourless, transparent, laminae, easily
soluble in water, alcohol, ether, and rock-oil, inodorous, having a bitter

taste, and a slight acid reaction. (Posselt.) 4. The oil absorbs hydro-
chloric acid gas with avidity, turning brown-red and fuming in the air,

but not depositing any crystals on cooling.
The oil dissolves in all proportions in ether, less easily in absolute

alcohol, still less in common alcohol.

6. Oil of Elemi.

STENHOUSE. (1839.) Phil. Mag. J. 18, 184; Ann. Pharm. 35, 304.

DEVILLE. Ann. Chim. Phys. 25, 80; Compt. rend. 12, 184; N. Ann.
Chim. Phys. 27, 88; abstr. Ann. Pharm. 71, 352; Pharm. Centralbl.

1849, 691.

Essence d'elemi.

Source and Extraction. In elemi-resin, the resin of Idea Icicariba,

Dec., and Idea heptaphylla. (Aublet.) Elemi-resin is distilled with water,
and the oil, which passes over readily and floats on water, is separated
from the watery distillate, and dehydrated by agitation with chloride of

calcium. The process yields 3 5 pts. oil from 100 pts. resin (Sten-
house) ; good elemi-resin yields 13 p. c. (Deville.)

Properties. Limpid and mobile. Boils at 166 (Stenhouse) ; at 174
under 0'755 met. pressure. Sp. gr. 0'852 at 24 (Stenhouse) ; 0*849 at
11. (Deville.) Refracting power 1-4719 at 14. Rotatory power
90-3 to the left. Vapour- density 4-84. (Deville.) [Calculation =
4-7144 (p. 245).] Has a rather pleasant odour, like that of elemi-resin,
and a sharp taste. (Deville, Stenliouse.)

20 C
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with explosion and evolution of nitric oxide. 4. Oil of vitriol gives it

a fine red colour in the cold, and chars it when heated. (Stenhouse.)
5. It absorbs hydrochloric acid gas, and is converted into solid and liquid

hydrochlorate of elemi-oil. (Deville.) It is not altered by potassium,
but hydrate of potash, with aid of heat, converts it into a brown resin.

(Stenhouse.)

Combinations. With Hydrochloric Acid. A. Solid Bihydro-
chlorate of Elemi-oil, C

20H16
,2HC1. Dry hydrochloric acid gas is passed

into oil of elemi, the stream of gas being kept up after complete satura-

tion (100 pts. of the oil absorb 47'7 pts. of hydrochloric acid gas) ;
the

excess of hydrochloric acid is left to evaporate in the air, and the crystals
which separate from the hitherto fluid mixture are collected. (Deville.)

Colourless crystals, optically inactive. (Deville.)

20 C
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8. Oil of Gomart.

DEVILLE. (1849.) N. Ann. Chim. Phys. 27, 90; abstr. Ann. Pharm,

71, 354; Pharm. Ctntr. 1849, 692; J. pr. Chem, 48, 64.

Bursera-oel.

Source and Extraction. In gomart resin, the thickened resinous juice
of Bursera gummifera. (L.) It is obtained by distilling the resin with

water. The produce is 4'7 p. c. of coloured oil, which is set aside with

solid hydrate of potash, and then rectified over potassium.

Properties. Colourless, transparent oil, smelling like turpentine.

Vapour-density = 4 '70.

Deville.

20 C ....

16 H ...



292 NATURAL OILS, ISOMERIC WITH OIL OF TURPENTINE.

(Wagner.) Boiling point between 125 and 235 (Wagner) ;
from 140

to above 300 J
. (Personne.) It volatilises partially below 100; ^ of

the oil boils at 175; | between 175 and 225; between 225 and

135; and remains behind. (Wagner.) It does not solidify at 17.

(Personne.) Rotation to the right. Smells of hops, pungent and

intoxicating (Payen & Chevallier) ; strong but not intoxicating (the portion

which distils between 175 and 225, has a faint odour of rosemary). (Wagner.)
Tastes sharp (Payen & Chevallier) ; burning, slightly bitter, like thyme
and origanum. (Wagner.) Neutral (Personne) ;

when left for some
time on litmus-paper in contact with the air, it reddens the litmus.

(Wagner.)
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SOUBEIRAN & CAPITAINE. J. Pharm. 26, 78; abstr. Ann. Pharm. 34,

325.

ZELLER. Stud, uber either. Oele Landau, 1 850.

STEER. Wien Akad. Ber. 1856; Chem. Centr. 1856, 60.

Wachholderbeerol, Wachholderbeeressenz, Essence de genievre, Oleum baccarum

juniperi.

Source and Extraction. In juniper-berries the fleshy scales of the

female cones of Juniperus communis (L.). The ripe but still green
berries are bruised and distilled with water (Aschoff ),

with water and

common salt (Blanchet), after previous exhaustion with cold water.

(Steer.) The oil thus obtained is rectified with water (Soubeiran &
Capitaine), or with quicklime, after washing with salt water and dehy-
drated by agitation with chloride of calcium. (Blanchet.) By rectifi-

cation it yields f colourless oil, 5 of oil which passes over coloured, and a

small quantity of residual oil. (Soubeiran & Capitaine.)

Unripe juniper-berries yield by distillation a more volatile and a less

volatile oil ; the ripe berries only the latter. (Blanchet.) The yield of

oil is only 0'77 p. c. (Tremlich, Repert. 24, 434), 0'65 p. c. Martius,

Repert. 39, 24) ; from the ripe berries of first year's plants, 0*39 p. c. ;

from green ripe berries, by distillation with water and common salt, 1*56

p. c. (Blanchet) ;
from ripe berries with water, 0'32 p. c.

;
from fresh

berries, 0'46 p. c. ;
from unripe berries, 0'35 p. c. (v. Hees, Pharm. Centr.

1847, 380) ; from berries mixed with a small quantity of water, coarsely
bruised and exhausted with cold water, 0*75 p. c. (Steer.)

Properties. Mobile oil. (Blanchet.) Transparent, and colourless to

slightly straw-coloured (Blanchet, Martius) ', greenish to brownish-yellow.

(Zeller.) Boiling point of the most volatile oil from the unripe berries,

155
;

of the less volatile oil and of that from the ripe berries, 205

(Blanchet); of the first distillate, 155 163" ;
of the last, 155 182.

(Soubeiran & Capitaine.) Sp. gr. 0'862 0'870 (van Hees, Pharm.
Centr. 1847,380); 0-847 O'SSl (Soubeiran & Capitaine); 0'853

0-870 (Zeller) ; 0-853 (Trommsdorff) ; of the most volatile oil, 0'839 at 25 (Zeller,

Blanchet); 0'855 (Soubeiran & Capitaine); at 100 = 0'804 (Aubergier, J. Pharm.

27, 278); of the less volatile oil, 0-8784 at 25 (Blanchet); 0'881 (Soubeiran &

Capitaine); of the fresh oil, 0-926; of older oil, 0-912. (Martius.) Refracting

power, 1-475 (Becquerel & Cahours, Compt. rend. 11, 867); 1*474

(Deville, Compt. rend. 11, 867); 1'474 (Deville, Compt. rend. 11, 865).

Rotatory power, 3'521 to the left. (Soubeiran & Capitaine,)

Vapour-density = 4- 844 (Soubeiran & Capitaine), by calculation, 4 714

(comp. p. 245). It has a strong odour of juniper, the volatile oil of the

unripe berries smells also like fir-needles (Martius, Blanchet) ;
has an

aromatic odour and an aromatic resinous taste. (Trommsdorff.) Neutral.

(Aschoff, Zeller.)

Blanchet. Dumas.
a. b.

20 C



294 NATURAL OILS, ISOMERIC WITH OIL OF TURPENTINE.

Decompositions. 1. The oil on cooling deposits juniper-camphor.

(Bizio, Brugn. Giorn. 19,360.) 2. It oxidises in the air (Blanchet),
and after a while, forms juniper-camphor (Zaubzer, Repert. 22, 415

;

Buchner, Repert. 22, 425) ;
in contact with water, also a small quantity of

formic acid, and then reddens litmus. (Aschoff.) The oil is partly converted

into formic acid during the drying of the berries
;
for the water which distils over with

the oil colours litmus, and reduces mercury and silver salts. (Aschoff.) It absorbs

insolated oxygen gas, thereby acquiring oxidising properties and turning
sour. (Schbnbein, J. pr. chem. 52, 187.) 3. Heated with water to 40,
it deposits hydrated oil of juniper. (Blanchet.) 4. It explodes

violently with iodine (Guyot, J. Chim. med. 1 2, 487 ; Tuehen), slightly
with a small quantity of iodine (Sclmtze, Br. Arch. 23, 200) ;

it becomes

very hot and detonates slightly, giving off violet vapours, and leaving a

mobile, brownish green residue having a balsamic odour like that of the

oil. (Winckler, Repert, 32, 271 ; Flaschoff, Br. Arch. 33, 225.) The
fresh oil of unripe juniper-berries explodes very violently with iodine

(Blanchet), giving off grey vapours, and becoming greenish-brown and
viscid (Zeller) j older oil from the unripe berries explodes less violently
with iodine (Winckler) ; becomes yellowish-brown and viscid, and

deposits a less coloured liquid (Zeller) ; the oil of ripe juniper- berries

does not explode with iodine. 5. On gradually adding bromine to the

oil mixed with
-^

of its volume of water, the liquid becomes heated, and
the colour of the bromine disappears, if 229 pts. of bromine are added to

100 pts. of the rectified oil, or 220 pts. bromine to 100 pts. of the crude

oil, that is to say, about 4 At. bromine. (Gr. Williams, Chem. Gaz.

263, 365 ; J. pr. Chem. 61, 20.) 100 pts. of the oil take up 250 pts. of

bromine. (Knop, Chem. Centralbl. 1854, 4S8.) 6. Withfuming nitric

acid, it forms, with strong crackling, a viscid, yellow resin (Hasse) ; when
heated with nitric acid, it assumes a yellowish colour, and gives off gas.

(Zeller.) 7. With oil of vitriol, it thickens, becomes brownish-red,

balsamic, and resinous (Zeller), and gives off sulphurous acid. (Hasse.)
8. With acid chromate of potash and sulphuric acid, it assumes a

reddish, and then a yellowish-brown colour, which is not destroyed by
heating. (Zeller.) 9. With hydrochloric acid gas, it assumes a darker

colour, and forms hydrochlorate of juniper-oil. (Soubeiran & Capitaine.)
10. Mixed with aqueous hydrate of potash, it gradually deposits

hydiated oil of juniper. (Blanchet.) 11. Distilled with 24 pts. water,
and 8 pts. chloride of lime, it gives off carbonic acid with effervescence,
and forms chloroform. 12. Distilled with hypobromite of lime, it yields
bromoform. (Chautard, Compt. rend. 34, 485.)

Combinations. 1. Hydrated Oil of Juniper. (Blanchet.) Formed
from oil of juniper by prolonged contact with water at 40, and is

gradually deposited in slender needles from a mixture of hydrate of potash
and the juniper-water obtained by distilling the berries with common
salt. It exhibits the properties of hydrated oil of turpentine (p. 256).

2. Hydrochlorate of Juniper-oil, or Hydrochlorate of

(Soubeiran & Capitaine.) Oil ofjuniper is saturated with dry hydrochloric
acid gas \ the mixture, which becomes coloured, but does not solidify,

even at 20, is saturated with chalk, then mixed with chloride of

calcium, and filtered through a mixture of animal charcoal and
chalk

Colourless oil, of sp. gr. 1 029 and laevo-rotatory power 2'866.
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Soubeiran & Capitaine.

30 C ................................... ..... 180 .... 64-99 ........ 65-31

26 H ....................................... 26 .... 9-38 ........ 9'03

2 Cl ........................................ 71 .... 25-63 ........ 25-66

Cl ........ 277 .... 100-00 ........ 100*00

Oil of juniper forms with \ pt. absolute alcohol a clear solution, and
with 1 10 pts. a turbid solution (Zeller) ; the more volatile oil of the

unripe berries dissolves clearly in 1 pt., with turbidity in a larger

quantity of absolute alcohol
;

the oil of the ripe berries in 8 pts.

(Blanchet.) It dissolves sparingly in alcohol of sp. gr. 0'85 (Blanchet) ;

with turbidity in 10 to 12 pts. (Zeller.)
In absolute ether it dissolves in all proportions. (Blanchet.)

Appendix to Oil of Juniper-berries.

Juniper-camphor.

ZAUBZEB. (1825.) Eepert. 22, 415.

BUCKNER. Repert. 22, 425.

Obtained from oil of juniper-berries, which had been kept for 6 years
in a half-filled loosely stoppered bottle ; purified by washing with

alcohol.

Colourless, transparent, rhomboidal tables grouped in tufts, heavier

than water, melting when heated, and volatilising without decomposition,

solidifying in the crystalline form on cooling. Nearly destitute of taste

and odour. Neutral. (Zaubzer, Buchner.)
Burns like a volatile oil. (Zaubzer.) When distilled with phos-

phoric acid, it behaves like turpentine-camphor. (Buchner.)
With 200 pts. of cold water, it forms an incomplete solution, which

becomes clear when heated, and remains clear on cooling. It is but

slightly soluble in aqueous ammonia. Dissolves in acetic acid more

readily than in water. (Buchner.) From a hot solution in alcohol of

sp. gr. 0'830, it separates on cooling in feathery crystals ;
dissolves more

readily in ether. (Zaubzer.)

11. Laurel-oil of Guiana.

HANCOCK. (1824.) Quart. J. of Sc. 75, 47; N. Tr. II, 171; Br. Arch.

13, 291; J. Pharm. 10, 547. N. Edinb. J. of Sc. 3, 48; Br. Arch.

36, 333.

BRANDES. N. Br. Arch. 21, 169.

STENHOUSE. Phil. Mag. J. 20, 273; J. pr. Chem. 27, 251; Mem. Chem.
Soc. 1, 43; Phil. Mag. JI 25, 200; Ann. Pharm. 50, 155; Mem.
Chem. Soc. 2, 121.

Natural Oil of Laurel (Hancock) ; Ocotea-ol (Lowig, Organ. Verb. 2, 1027.)

Source. In the stem of a tree growing in Spanish Guiana, and

belonging to the lauraceous order (Hancock), and to the species Ocotea

(Christison), or Pinus, (Stenhotise.)
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Extraction. By making incisions in the stem of the tree near tho

root, whereby the receptacles of oil saturated under the bark are opened,
and collecting the oil which runs out.

Purification. By distilling the crude oil with water, dehydrating
with chloride of calcium, and rectifying in the oil-bath. (Stenhouse.)

Properties. Transparent, colourless oil, yellowish in the crude state,

of sp. gr. 0-864 at 13'3
D

. Begins to boil at 149-5, the boiling point

gradually rising to 162-8. (Stenhouse.) Smells like oil of turpentine
and oil of lemon (Stenhouse) ;

like oil of cajeput, and has a warm pungent
taste. (Hancock.) The crude oil contains in solution a small quantity of resin and
some formic acid, which reduces silver-solutions at the boiling heat. (Stenhouse.)
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Guiana laurel-oil is insoluble in water, soluble in alcohol and ether.

A mixture of 1 pt. oil and 2 pts. alcohol floats on ether, although
both the oil and the alcohol are heavier than ether. When the oil is

gradually mixed with rectified spirit of wine, the spirit floats for a long
time on the oil in spherical drops.

Guiana laurel-oil dissolves camphor, caoutchouc, pitch, resin and

oils, both/a^ and volatile. (Hancock.)

12. Oil of Lemon.

SAUSSURE. (1822.) Ann. Chim. Phys. 13, 262; Pogg. 25, 370; Ann.
Pharm. 3, 157.

BOISSENOT. J. Pharm. 15, 325; Ann. Chim. Phys. 41, 434; N. Tr. 20,

2, 214.

DUMAS. Pogg. 26, 530; Ann. Pharm. 6, 255; Ann. Chim. Phys. 52,

405; Pogg. 29, 129; Ann. Pharm. 9, 61.

BLANCHET & SELL. Ann. Pharm. 6, 280.

LAURENT. Ann. Chim. Phys. 66, 212.

SOUBEIRAN & CAPITAINE. J. Pharm. 26, 1; N. Br. Arch. 22, 171;
abstr. Ann. Pharm. 34, 317.

DEVILLE. Ann. Chim. Phys. 70, 81. N.Ann. Chim. Phys. 25, 80.

N. Ann. Chim. Phys. 27, 86; Ann. Pharm. 71, 349.

GERHARDT. Compt. rend. 17, 314; N. Ann. Chim. Phys. 14, 113.

BERTHELOT. N. Ann. Chim. Phys. 37, 223; 38, 44; 39, 5; 40, 36;
Ann. Pharm. 88, 346.

ZELLER. Stud, iiber other. Oele. Landau, 1 850.

Essence de Citron ; Citronen-oel.

Source and Extraction. In the rind of the lemon (Citrus limonum).
The fresh rind is torn to pieces and pressed ; the oil which runs out is

filtered (Saussure) ; or the expressed oil is distilled ; or the fresh rind is

distilled with water. (Berthelot.)

Properties. Transparent and colourless, or yellowish (Saussure) ; pale

yellow or greenish yellow to dark yellow (Zeller) ; after rectification with

water, it is colourless at first, but afterwards turns yellowish (Blanchet & Sell) ;

mobile. (Saussure.) Sp. gr. 0-8517 at 22 (Saussure) ; 0-8514 at 18

(Guibourt); 0'856 at 25 (Chardin); 0*790 at 100 (Aubergier, /. Pharm.
27, 278) ; 0'852 at 14-6 (Brix, Pogg. 55, 381) ; 0*838 at (Frankeuheim,
Pogg. 72, 422) ; 0-840-86. (Zeller.) Rectified : 0'847 at 22 (Saus-
sure), 0-856 at 18 (Chardiri) ; 0'848 (Soubeiran & Capitaine) ; distilled

at 55 in vacuo : 0'85l4 at 14
;

distilled at about 80 in vacuo, 0'8506
at 65 (Berthelot) ; distilled with water : first distillate, 0'877 ; last,
0-853. (Soubeiran & Capitaine.)

Boiling point 160 170 (Soubeiran & Capitaine) ;
146 (Aubergier) ;

176-1. (Brix.) Distilled with water: first distillate, 167; last, 173.

(Blanchet & Sell.) Expansion from to 100 = 0*09821 ; from to

135 =; 0-138068. (Frankenheim, Pogg. 72, 422.) Vapour-density= 4-73 (Soubeiran & Capitaine), by calculation 4-71 (comp. p. 245).

Specific heat (water = 1)
= 0'45. Latent heat of vapour (vapour of water

at 100 = 432) = 63*85. (Brix.) Refracting power (water = 1-333) =
1-475 (Becquerel & A. Cahours, Compt. rend. 11, 867 ; Fogg. 51, 427);
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1-472, of old oil of lemon, 1-4808. (Deville, Compt. rend. 11, 865;
Pogg. 51, 433.) Rotatory power, 80-484 to the right (Biot, Ann.
Cliim. Phys. 69, 22) ; 79'494 to the right (Soubeiran & Capitaine) ;

72-5 to the right. (Berthelot.) Of the oil rectified with water : first

distillate 15-34 right (Soubeiran & Capitaine) ; distilled at 55 in vacuo,
56'4 right. (Berthelot.) Has an agreeable odour. Neutral. (Zeller.)

20 C 120 ...
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498.) In contact with 20 vols. water, it decolorises bromine gradually
added to it, and forms hydrobromic acid. The rectified oil absorbs

227'S, the crude oil, 242*8 253'3 p. c. bromine. (Williams, Chem. Gaz.

263, 365 ;
J. pr. Chem. 61, 18.) 5. With iodine, it becomes heated, and

gives off hydriodic acid, together with violet and yellow vapours.

(Guyot, J. Phys. 5, 230 ; Walcker, Pogg. 6, 126) ; becomes reddish,

yellow-green, and viscid. (Zeller.) 6. With fuming nitric acid, it

froths strongly, and forms a brownish-yellow resin (Hasse, Crell. Ann.

1785, 1, 422) ;
with ordinary nitric acid, it assumes a slight brownish

colour, and gives off gas when heated (Zeller) ;
with alcoholic nitric acid,

it forms hydrated oil of lemon. (Deville.) With oil of vitriol, it turns

yellowish brown (Zeller), and is converted, like oil of turpentine, into

terebene and colopheue (pp. 257, 279) (Deville) ; dropt into a large

quantity of oil of vitriol, it forms a red-brown solution of sulphoterebic
acid. (Gerhardt, Compt. rend. 17, 314.) 8. When distilled with

anhydrous phosphoric acid, it yields terebene and colophene. (Deville.)
With hydrochloric acid gas, it turns brown, (Thenard, Mem. de la Soc.

d'Arcueil, 2, 32), yellow if heated, expanding by 16'6, p. c. and increasing in weight by
41 p. c. (Saussure), and solidifies to crystalline hydrochlorate of lemon-oil

(Thenard), completely (Dumas), partially (Blanch et & Sell j Soubeiran

& Capitaine.) Lemon-oil, distilled in vacuo at 55, solidifies partially
when saturated with hydrochloric acid gas ; that which distils at 80,
solidifies completely. (Berthelot.) 10. Lemon-oil remains unaltered

when heated to 100 for three hours with anhydrous boracic acid.

11. Heated to 100 for 30 hours with crystallised tartaric or citric acid,

it remains unaltered, but when treated in like manner with oxalic acid,

it decreases in rotatory power, and loses the property of crystallising
with hydrochloric acid. 12. With potassium, it gives off a small

quantity of hydrogen in the cold, more when heated. The oil, which is

thereby coloured brown, ceases to be decomposed after repeated distillation over

potassium, and acquires a very agreeable odour. 13. When left in contact with

hydrate of potash, it deposits brown flocks, which settle upon the solid

potash. The oil thus treated does not turn brown, but acquires a

stronger and more agreeable odour. (Gerhardt.) 14. Distilled with

8 pts. chloride of lime and 24 pts. water, it yields chloroform. (Chautard,

Compt. rend, 34, 485
; J. pr. Chem. 56, 238.) Distilled with hypo-

bromite of lime and water, it yields bromoform. (Chautard, Compt. rend.

34, 485 ; J. pr. Chem. 56, 238.) 16. The rotatory power of lemon-oil

oil is diminished by twenty hours heating to 100 with chloride of zinc.

(Berthelot.) 17. With a strong solution of bibasic acetate of lead, it

forms a slight yellow precipitate. (Schindler, N. Er. Arch. 41, 140.)
19. It is not altered by nitroprusside of copper. (Heppe, N. Br. Arch.

89, 57.)

Combinations. 1. With Water. Hydrated Oil ofLemon ; Hydrate of
Lemon-oil. Isomeric and identical with turpentine-camphor. It is

produced by mixing 4 pts. of commercial oil of lemon, 3 pts. of alcohol
of sp. gr. 0'85, and 1 pt. of commercial nitric acid, leaving the mixture
to stand for 4 weeks, then collecting the resulting crystals and purifying
them in the manner as those of turpentine-camphor. (Deville.)

2. With Hydrochloric Acid. a. Monohydrochlorate of Lemon-oil.

(Deville.) C20H 16
,HCI. Appears to be frequently present in small

quantity in the portion of lemon-oil which remains liquid after saturation
with hydrochloric acid gas (liquid lemon-camphor ; Soubeiran & Capitaine).
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It is produced by saturating with hydrochloric acid gas, a solution of

lemon-oil in acetic acid or alcoholic oil of vitriol, and collecting the few

crystals which separate, rarely however, and only under peculiar circum-

stances. It forms crystals like those of artificial camphor, which melt at

100, and volatilise without decomposition at higher temperatures.

(Deville.)

b. Bihydrochlorate of Lemon-oil. C20H 16
,HC1. Salzsaurer Citronen-

campher (Dumas) ; Salzsaures Citronyl (Blanchet & Sell) ;
Muriate citre (Saussure) ;

Hydrochlorate de Citrene (Dumas, Laurent, Soubeiran & Capitaine) ; Bichlorhydrate
solide d' essence de citron. (Deville.) First prepared by Thenard. (Mem. de la Soc.

d'Arc. 2, 32.)

Formation. 1 . By the action of dry hydrochloric acid gas on rectified

oil of citron (Thenard) ;
with evolution of heat. (Saussure ;

Blanchet &
Sell.) 2. By eight days contact and frequent agitation of aqueous

hydrochloric acid with oil of lemon. 3. By the action of dry hydro-
chloric acid gas on turpentine-camphor (p. 268), with separation of water.

(Deville.) Lemon-oil, mixed with turpentine-oil, does not yield any solid hydro-
chlorate of lemon-oil when heated with hydrochloric acid gas. (Berthelot, N. J. Pharm.

29, 28.; Rectified oil of lemon absorbs at 20, and under a pressure of 0'724 met.,

286 vols. hydrochloric acid gas, and forms a semi-fluid mixture of crystalline laminae

and liquid oil, which melts completely at 30, and when pressed between filtering paper
at 12, yields 44'5 p. c. bihydrochlorate of lemon-oil.

Preparation. Rectified and dehydrated oil of lemon well cooled, is

saturated with dry hydrochloric acid gas ; the crystals which separate
after a while are removed from the brown mother-liquor, pressed

repeatedly between filtering paper, washed with cold alcohol, recrystal-
lised from hot alcohol, dried in the air, then in vacuo or over oil of

vitriol (Dumas), and once more crystallised from ether. (Blanchet &
Sell.) The mother-liquor which drains from the crystals (liquid lemon-camphor ;

[Soubeiran & Capitaine], hydrochlorate of citryl [Blanchet & Sell]), crystallises com-

pletely in the end if left to evaporate freely in the air. (Dumas.) Only a part of the

lemon-oil forms crystals with the hydrochloric acid ; crude lemon-oil, saturated with

hydrochloric acid gas, acquires a very dark colour, solidifies when cooled below 10,
does not yield half as great an amount of crystals as the rectified oil, and then likewise

forms a black, very thick substance a yellow substance (perhaps colouring matter of

the lemon-peel), and a small quantity of a brown heavy liquid. (Saussure.) Lemon-
oil yields more than its own weight of the bihydrochlorate. (Dumas.)

Properties. Right four-sided prisms, often very much flattened

(Saussure), white brittle laminae. (Blanchet & Sell.) Heavier than

water. (Saussure.) Melts at 41 (Saussure), at 43 (Blanchet & Sell),

at 44. (Deville.) No longer volatile; solidifies in the crystalline
form on cooling. (Saussure.) Sublimes for the most part between 50 J

and 60 (Saussure); at 50 without any decomposition. (Blanchet &
Sell.) Boils with decomposition at 162 (Blanchet & Sell); 142.

(Cahours, Ann. Chim. Phys. ?0, 101.) Optically inactive. (Soubeiran
& Capitaine.) Smells like thyme (Saussure), like tuberoses. (Blanchet

&Sell.)

20 C
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volatile oil (Saussure) ; ati oil which solidifies again at 20 (Blanche! &
Sell), and distils partially without decomposition. (Saussure.) When

quickly heated above 100, it distils for the most part undecomposed, the

distillate being merely covered with a trace of oil ;
when it is moderately

heated to 50 60, part of it sublimes in large laminae, whilst the rest

di&tils over as a limpid oil, containing hydrochloric acid and still holding

crystals in solution. (Saussure.) 2. When set on fire, it burns less

easily than artificial camphor. (Saussure.) 3. By distillation with

water, it yields a watery liquid having an acid reaction. (Blanchet &
Sell.) 4. Chlorine gas acts upon fused bihydrochlorate of lemon-oil,

partially converting it after a while, with evolution of hydrochloric acid,

into chlorinated bihydrochlorate of lemon-oil. If this compound be gently
heated to remove free chlorine and hydrochloric acid, an oil is obtained,

consisting of 9 At. hydrochlorate of cldorocitrenase and 1 At. hydro-
chlorate of citrene = 9(C

20HUC12
,2HC1) + C*HW,2HC1. (Laurent.)

5. With fuming nitric acid, the compound froths up slightly, and dis-

solves in it after 14 days (Saussure) ; ordinary nitric acid does not attack

it in the cold, but decomposes it completely when heated, giving off

nitrous acid. (Blanchet & Sell.) 6. Oil of vitriol poured upon the

compound, eliminates hydrochloric acid gas. (Saussure.) 7. Gently
heated with potassium, it yields colourless oil of lemon, and by continued

boiling with it at a higher temperature, it yields citrene. (Deville.)

8. When treated with potash, it gives off part of its hydrochloric acid,

and is converted into an oil from which no further quantity of acid can

be extracted by potash. (Blanchet & Sell.) 9. Heated with lime or

baryta, it yields citrene. (Saussure and others.) 10. It is decomposed
by nitrate of silver and mercuric nitrate, even in the cold ;

but not by
nitrate of lead, even with the aid of heat. (Blanchet & Sell.)

Combinations. Bihydrochlorate of lemon-oil is insoluble in water,
soluble at 14 in 5'88 pts of alcohol of sp. gr. 0'806 (Saussure), soluble in

ether (Blanchet & Sell), in oil of lemon. (Saussure.) The alcoholic

solution deposits slender laminae when mixed with water, and yields

regular crystals by spontaneous evaporation (Saussure) j it likewise

decomposes partially when evaporating. (Soubeiran & Capitaine.)

C. Liquid Lemon-camphor. Hydrochlorate of Citrylene. (Soubeiran &
Capitaine.) Hydrochlorate of Citry1. (Blanchet & Sell.) The compound which
remains liquid after the saturation of lemon -oil with hydrochloric acid

gas. The liquid is cooled to 10, to separate the solid bihydrochlorate
which remains dissolved, and filtered through chalk and animal charcoal

to remove colouring matter and free hydrochloric acid. (Soubeiran &
Capitaine.) Volatile oil (Blanchet & Sell); without rotatory power.

(Soubeiran & Capitaine.) it gives up hydrochloric acid when its alcoholic

solution is precipitated by water, or when it is filtered through chalk and
charcoal. (Soubeiran & Capitaine.) By saturation with dry hydro-
chloric acid gas, it is completely converted into a white crystalline mass,

which, when dissolved in hot alcohol, does not yield any crystals on

cooling, but a heavy oil and a specifically lighter acid, which remains

dissolved in the alcohol, a few crystals of bihydrochlorate of lemon-oil

likewise floating in the liquid. (Blanchet & Sell.)

Oil of lemon dissolves phosphorus, and then resinises quickly on

exposure to the air. With a small quantity of phosphorus, it forms an oil smelling
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like oil of balm ;
with a larger quantity of phosphorus, a solid mass like spermapeti.

(Jonas, Ann. Pharm. 34, 329.) At 16 it absorbs 8'5 vols. of ammonia-gas.

(Saussure.) It dissolves in all proportions of absolute alcohol (Saussure,

Zeller), in 7'14 pts. of alcohol of sp. gr. 0'837 at 16 (Saussure), and with

turbidity in 10 pts. of alcohol of sp. gr. 0'85. (Zeller.)

Appendix to Oil of Lemon.

Lemon-camphor.

BOISSENOT. (1829.) J. Pharm. 15, 324; Ann. Chim. Phys. 41, 434;
N. Tr. 20, 2, 214.

BLANCHET & SELL. Ann. Pharm. 6, 280.

MULDER. J. pr. Chem. 17, 104; Ann. Pharm. 31, 69.

BERTHELOT. N. Ann. Chim. Phys. 40, 36.

Stearoptene of Lemon -oil. Citronen- camphor.

Source. In lemon-oil which has been long exposed to the air.

( Boissenot.)

Preparation. 1. By leaving oil of lemon to itself for some time in a
bottle not quite full and frequently opened and : a. Collecting the

crystals which form on the stopper; b. Distilling the thickened oil,

cooling the water containing acetic acid, which passes over with the oil, to

8, and collecting the crystals which separate ; c. Mixing the alco-

holic solution of the distilled oil with water, leaving the water

separated from the oil to evaporate at 37 40, and collecting the

crystals which separate on cooling. (Boissenot.) 2. By distilling oil

of lemon as long as the more volatile oil passes over, and collecting the

crystals which separate from the residue on cooling. (Blanchet & Sell,

Berthelot.)

Properties. Colourless, transparent, shining prisms. (Boissenot.)

Melting point 43 45 (Boissenot); 46 (Mulder); above 100. (Ber-
thelot.) Boils above 100, distilling over in drops which separate in the

crystalline form on cooling (Boissenot) ; sublimes (Mulder). Odour
faint (Boissenot) ; like that of lemon-oil. (Mulder.) Taste sharp and

pungent. Neutral. (Boissenot.)

c
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Combinations. Lemon-camphor is insoluble in cold, but dissolves,

abundantly in boiling water. The solution solidifies in a crystalline mass
on cooling (Boissenot) ;

it is iridescent. (Berthelot.)
It does not absorb hydrochloric acid gas^ but dissolves in hydrochloric

acid. The solution becomes turbid when heated above 100, but clear

again on cooling. (Boissenot.) It dissolves in acetic acid, alcohol, and

ether, is insoluble in pure oil of lemon, but soluble in the old oil containing
acetic acid. (Boissenot.) The alcoholic solution partially solidifies on

cooling in the crystalline form (Blanchet & Sell), gelatinous (Berthelot).

13. Citrene.

SAUSSURE. (1820.) Ann. Chim. Phys. 13, 265.

BLANCHET & SELL. Ann. Pharm. 6, 286.

DUMAS. Ann. Chim. Phys. 52, 405; Fogg. 29, 129; Ann. Pharm. 9,

61.

SOUBEIRAN & CAPITAINE. J. Pharm. 26, 1; N. Br. Arch. 22, 171;
abstr. Ann. Pharm. 34, 318.

DEVILLE. N. Ann. Chim. Phys. 27, 86.

Citrene (Dumas, Soubeiran & Capitaine); Citronyl (Blanchet & Sell.) First

prepared in 1820 by Saussure (p. 301.)

Preparation. 1. Bihydrochlorate of citron-oil is distilled three times

over lime, and the oil which passes over each time is redistilled six times

over baryta. (Dumas.) Saussure distilled it over 5 pts. of lime between 50

and 60 2. Bihydrochlorate of lemon-oil is first distilled by itself to

remove part of the hydrochloric acid, then passed in the state of vapour
over lime heated to 180 (Soubeiran & Capitaine), and the yellow oil

which passes over is rectified over recently ignited lime, and finally over

potassium. (Blanchet &c Sell.) Fused bihydrochlorate of lemon-oil is

distilled over potassium, and the oil which passes over is collected.

(Deville.)

Properties. Transparent and colourless. (Blanchet & Sell ; Dumas.)
Sp. gr. 0-8569 (Blanchet & Sell); 0-847. (Soubeiran & Capitaine.)

Boiling point 165. (Blanchet & Sell; Soubeiran Capitaine.)

Vapour-density 4-891 (Cahours, Ann. Chim. Phys. 70, 101) ; 473

(Soubeiran & Capitaine) ; by calculation = 4-71 (p. 245). Optically in-

active. (Soubeiran & Capitaine.) Smells like oil of lemon (Dumas) ;

less agreeably (Soubeiran & Capitaine) ; aromatic, like hydrochlorate of

citron-oil. (Blanchet & Sell.
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14, Citrilene.

SOUBEIRAN <k CAPITAINE. (1840.) J. Pharm. 26, ]; N. Br. Arch, 22,

171; abstr. Ann. Pharm. 34, 317.

Citryl. (Blanchet & Sell.)

Prepared by distilling liquid lemon-camphor over lime, and collecting
the oil which passes over.

Properties. Sp. gr. 0*88. Boiling point 168, gradually rising to

175, and leaving a coloured residue. Vapour-density = 5'08. Optically
inactive. (Soubeiran & Capitaine.)

15. Oil of Lime.

DUMAS. (1833.) Instit. N. 97; J. pr. Chem. 4, 434.

VOHL. N. Br. Arch. 74, 16; abstr. Chem. Centr. 1853, 318.

Limettol. Huile de limette.

Source and Extraction. In the rind of the lime (Citrus limetta).
The rinds are torn and pressed, or distilled with water.

Properties. Like oil of lemon.

Dumas.

20 C 120 .... 88-24 87'6
16 H . 16 . 11-76 11-4

C20H 16 136 .... 100-00 100-0

With a mixture of chromate of potash and oil of vitriol, it becomes

strongly heated, and forms limettic acid, C22H8 12
. (Vohl.)

16. Oil of Mandarin.

LUCA. (1857.) Compt. rend. 45, 904; J. pr. Chem. 75, 187; N. J.

Pharm. 33, 51; Instit. 1857, 393.

Mandarinol. Essence de Mandarin.

Source and Extraction. In peculiar cells of the rind of Citrus biga-
radia sinensis and myrtifolia. The rinds are pressed, after their surface

has been lacerated, and the oil which runs out is filtered.

Properties. Pale yellowish ; after rectification, colourless, clear, and
mobile. Sp. gr. 0'852 at 10; 0'S517 at 12. Boiling point 178.
Has an agreeable odour, different from the oils of lemon and orange, and
a not unpleasant taste, like that of orange-oil. Rotatory power 85'5 to

the right.
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Luca.

20 C 120 .... 88-23 87'58

16 H 16 .... 1177 11-96

C^H 16 136 .... 100-00 99-54

Decompositions. 1. With cold nitric acid, it assumes a faint yellow-

colour, and is decomposed by hot nitric acid, with evolution of nitrous

acid, the mixture, on addition of water, depositing a nearly solid mass.

2. With cold oil of vitriol, it turns red, but is decolorised again when
mixed with water; hot oil of vitriol chars it, and gives off sulphurous
acid. 3. With hydrochloric acid, it turns brown forming solid bihydro-
chlorate of mandarin-oil.

Combinations. 1. With Water. Mandarin oil, left in contact with
alcoholic nitric acid, forms a crystalline mass, which is probably hydrated
mandarin-oil.

2. With Hydroddoric Acid. Bihydrochlorate of Mandarin-oil. The
oil is saturated with dry hydrochloric acid gas, or shaken up with strong

hydrochloric acid, and the crystalline mass which separates from the
brown liquid after a few days, is collected, pressed between filtering

paper and dried.

Small, solid, transparent lamina, which melt when heated, volatilise

without decomposition, have a peculiar odour, and are insoluble in water
but soluble in alcohol and ether.

Mandarin-oil is insoluble in water, to which, however, it imparts its

odour.

It dissolves in 10 pts. of alcohol, also in ether and in glacial acetic

acid, and in every proportion of bisulphide of carbon.

It dissolves iodine, bromine, phosphorus, sulphur, oils, both faced and
volatile, wax, and resins. (Luca.)

17, Oil of Orange-peel.

GAUBIUS. Adversaria. 30.

SOUBEIRAN & CAPITAINE. J. Pharm. 26, 65.

ZELLER. Stud. uber. other Oele. Landau, 1850.

Essence d 9

orange, Orangenschaleriol, Pomeranzenschalenol.

Source and Extraction. In orange-peel, the rind of Citrus Auran-
tium (L.).

- The lacerated rind is pressed or distilled with water, or the

expressed oil is distilled with water.

Properties. Pale yellow to greenish yellow, mobile. (Lewis, Zeller.)
Sp.gr. 0.888 (Lewis), 0-835 0-837 (Soubeiran & Capitaine); 0'83
0-85; of older oil, 0*88 (Zeller). Boiling point 180. Vapour-density
4-69. (Soubeiran & Capitaine.) Calculation= 4'714 (p. 245). Solidifies

partially when cooled. (Bizio, Brugn. Giorn. 19, 360.) Rotatory power 125'59
3

- 127-43 right. It has an agreeable odour. Neutral. (Zeller.)
VOL. XTV. x
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19. Oil of Parsley.

LOWIG & WETDMANN. (1841.) Pogg. 46, 53; abstr. Repert. 70, 163.

ZELLER. Stud. uber. cither. Oele; Landau, 1850.

Petersilienol, Essence de persil, Oleum petroselini.

Source and Extraction. In parsley-seeds, the fruit of Apium petro-
selinum. The bruised seeds are distilled with water, and the more
volatile oil which first passes over is collected. At the same time there

passes over a less volatile oil, which solidifies to parsley camphor.

(Lowig & Wiedmann, inf.) The watery distillate must be kept for some
time in the cold, in order to obtain the oil which then only separates
from it. (Schutz, Report. 15, 275.)

Properties. Greenish yellow oil
;
after rectification, colourless, trans-

parent, and mobile. The crude oil boils above 210, the rectified oil

between 160 and 170. (Lbwig & Wiedmann.) It solidifies between
2 and 8. Sp. gr. 1 015 1 '144. (Zeller.) Smells like parsley.

(Lowig & Wiedmann.} Neutral. (Zeller.)

Lowig &
Weidmann.
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salt-water, and dehydrated by agitation with chloride of calcium. (Sou-
beiran & Capitaine.) "Black pepper yields 1'17, white pepper, T04 p. c.

of oil. (Lecann.)

Properties. Limpid and mobile. Sp. gr. 0*993 (Lucae) ; 0*864.

Boiling point 167'5, ultimately rising to 170. Vapour-density =
474. Calculated 4-714 (p. 245). (Soubeiran & Capitaine.) Has a strong
smell of pepper and a mild taste. (Lucae.)
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Schnedermann & Winckler.

a. 6.
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24. Oil of Savin.

DUMAS. (1835.) J. Chim. med. 11, 307; Ann. Pharm. 15, 158;
J. pr. Chem. 4, 435.

LAURENT. Rev. Scient. 10, 127.

ZELLER. Stud, iiber cither. Ode; Landau, 1850.

Sadebaumb'l, Sevenbaumol, Sabinao'l ; Essence de Sabine ; Oleum Sabince.

Source and Extraction. In the leaves, young branches, and twigs of

Juniperus sabina (L.). They are cut to pieces while fresh, and distilled

with water.

Properties. Pale to dark reddish yellow (Zeller) ; limpid after

rectification. (Dumas.) Sp. gr. 0'89 0'94 (Zeller.) Boils at 155
161. (Dumas.) Smells and tastes like the leaves and branches of

the plant. Neutral. (Zeller.)
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25. Thymene.

DOVERI. N. Ann. Chim. Phys. 20, 174.

LALLEMANDE. (1853.) Compt. rend. 37, 433; /. pr. Chem. 60, 433;

N. Ann. Chim. Phys. 49, 155; abstr. Ann. Pharm. 101, 119;

102, 119.

STENHOUSE. Ann. Pharm. 98, 308.

First observed by Doveri ;
obtained pure by Lallemand.

Source and Extraction. In volatile oil of thyme. It forms, together
with cymene, the more volatile part of that oil, (Lallemand.)

Preparation. The portion of oil of thyme which passes over on

fractional distillation between 166 and 185, is repeatedly rectified over

caustic potash, then per se, whereupon thymene passes over from 160 to

165, and cymene at 175* The process does not, however, afford a

complete separation of the cymene, which has hitherto not been attained.

(Lallemand.)

Properties. Colourless oil, having an agreeable odour of thyme,

boiling at 160 165, and of sp. gr. 0'868 at 20. It deflects polarised

light to the left, but less strongly after repeated rectification over caustic

potash. (Lallemand.)
It dissolves in oil of vitriol, with rise of temperature, and yields by

distillation the same products as oil of turpentine.
It absorbs hydrochloric acid gas, with slight rise of temperature, and

forms a compound which remains liquid at 20, and, after purification
with chalk and animal charcoal, contains 20 p. c. chlorine. (Lalle-

maiid.)

Doveri obtained by the fractional distillation of oil of thyme, a product boiling
between 178 and 180, which contained on the average 85 8 p. c. carbon, 10'9

hydrogen, and 3*3 oxygen, but had a vapour-density = 8'314, whence he regarded it

as a mixture of a hydrocarbon with thymol. This substance was scarcely attacked by
anhydrous phosphoric acid, merely becoming slightly heated, and after two distillations

therewith, still contained 86 p. c. C, 11 '4 H, and 3 '6 O. It absorbed hydrochloric
acid gas with avidity, becoming coloured and heated, and yielding, after the excess of

hydrochloric acid had been driven out by a stream of dry carbonic acid, a thin red-

brown liquid, which had an agreeable odour of camphor, solidified while immersed in a

freezing mixture, and in which crystals made their appearance after the lapse of a

month.

From the volatile oil of the seeds of Ptychotis Ajowan, Stenhouse obtained by
fractional distillation, dehydration with chloride of calcium of the portion which passed
over below 176, distillation over caustic potash, treatment with sodium, and rectifica-

tion, a colourless strongly refracting oil, having a pungent, aromatic odour, different

from that of oil of thyme, of sp. gr. 0'854 at 12, and boiling at 172". It formed with

hydrochloric acid gas, a brown, thin liquid. It contains 88'24 p. c. C, and 1T5 H,
and is therefore C20H 16

(and perhaps identical with Lallemand's thymene, Kr.)
According to Haines, it is C20H 14

, therefore cymene (Ann. Pharm. 98, 315). See

page 184.
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26. Tolene.

DEVILLE. (1841.) N. Ann, Chim. Phys. 3, 154
; J. pr. Chem. 25, 323.

E. KOPP. Compt. chim. 1849, 145; abstr. Compt. rend. 24, 614;
N. J. Pharm. 11, 425.

Source. In balsam of tolu.

Preparation. 4 pts. of tolu-balsam are distilled with 3 pts. of water,
and the distillate is repeatedly cohobated. The oil which passes over is

a mixture of benzoic acid, cinnamein (xiii, 283), and tolene, which passes
over when the crude oil is heated for some time to 160, and may be
obtained pure by frequent rectification over hydrate of potash (containing
a sufficient quantity of water to keep it in the liquid state) and collecting the

portion which first goes over (the latter portion which distils at

180 contains 84'.90 p. c, carbon, 11 '83 hydrogen, and 3'27 oxygen.
(Deville.)

Properties. Colourless mobile oil, boiling from 154 to 160 (Kopp),
at 170 (Deville), and of sp. gr. 0'858. (Kopp.) It has a sharp, pungent,

peppery taste, and smells like elemi-resin, different from tolu-balsam.

(Kopp.) Vapour-density somewhat below 5*71 (Deville) (by calculation

4-714 ; see i>age 245.)

20 C
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the hyrocarbon which that chemist obtained from borneol by the action

of anhydrous phosphoric acid ; according to Jeanjean, it is identical with

the hydrocarbon of madder fusel-oil. The identity of these bodies being

doubtful, we shall in the following distinguish as valerene the hydrocarbon from oil of

valerian, as borneene that from oil of camphor, and as rnadder-borneene that from

madder fusel-oil. (Kr.)

A. Valerenefrom Oil of Valerian. Oil of valerian obtained by dis-

tillation with water, the root of Valeriana off. is a mixture of valerianic

acid, valerol (xi, 396), valerene (borneene, according to Gerhardt), and

borneol, gradually formed therefrom by the action of the air. If the

portion which passes over first in the fractional distillation be rectified

over fused hydrate of potash, whereby the valerol is converted into

valerate of potash, a mixture of borneol and valerene is obtained, from

which the borneol may be entirely removed by repeated fractional

distillation, the product which passes over first being each time collected

apart. (Gerhardt.) Oil of valerian is a mixture of 5 pts. valerianic.

acid, 25 pts. valerene and 70 pts. valerol, which last (different from
Gerhardt's valerol) contains ^ water, j--J resin, and -^-f

valerian- camphor,
or is resolved into these constituents by distillation. Valerian-oil when
distilled gives off between 120 and 200 an acid yellow oil which, when
rectified over fused hydrate of potash, yields valerene below 200, while

valerate of potash and Pierlot's valerol remain in the residue. (Pierlot.)

Properties of Valerene. Colourless oil, boiling at 1 60 under a pressure
of 0'76 met. Vapour-density 4'60 (by calculation = 47144, p. 245). Lighter
than water. Smells like oil of turpentine, but more agreeably. (Ger-
hardt, Pierlot.)
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odour of turpentine-oil, and isomeric therewith. Rotatory power 30 8

to the left. (Compt. rend. 11, 371.) It absorbs oxygen gas with avidity,
and is thereby converted into C20H 16 4

, without forming carbonic acid.

(Pelouze.) Pelouze does not state that he obtained common camphor in this manner,

though Gerhardt (N. Ann. Chim. Phys. 7, 282), attributes this statement to him.

Kr.) It absorbs as much hydrochloric acid as oil of turpentine.

(Pelouze, Compt. rend. 11, 367 ; abstr. Ann. Pharm. 40, 326.)

Camphor-oil from Laurus camphora. Martius (Ann. Pharm. 27, 63) examined

camphor-oil imported from China, which, according to his later statements (N. Repert.
1, 541), was obtained from Laurus camphora. As this tree yields common camphor,
but not borneol, the camphor-oil obtained from it was probably different from that of

the Dryabalanops camphora examined by Pelouze, which is associated with borneol ;

and it is doubtful whether the camphor dissolved in the camphor-oil which Martius

examined was common camphor, or borneol (as supposed by Gerhardt, N. Ann. Chim.

Phys. 7, 284), since, in 1838, the distinctive characters of the two kinds of camphor
were not known with certainty. Commercial, dark wine- yellow camphor-oil, of sp.

gr. 0'945, is a mixture which deposits a large quantity of camphor by cooling or

spontaneous evaporation. When subjected to fractional distillation, it leaves, after J-

has passed over, a residue which contains a larger quantity of camphor and solidifies on

cooling, while the distillate, on being redistilled till ^ has passed over, yields rectified

camphor-oil free from camphor. This oil is transparent, colourless, strongly refracting,

mobile, smells like camphor and cajeput-oil, and has a density of about 0'91. It

contains 82'03 p. c. C, 11'35 H, and 6'62 O, and according to Martius is C20H 16O.
Rectified camphor-oil evaporated in a watch-glass leaves resin but no camphor. It

does not appear to take up oxygen, but absorbs dry hydrochloric acid gas, with rise of

temperature, forming a wax-yellow liquid, which fumes from excess of hydrochloric

acid, and when cooled to 8, solidifies to a soft butter, without depositing crystals.

When dry chlorine gas is passed through the rectified oil, it assumes a transient ruby-
red colour, gives off hydrochloric acid, and forms, after washing with water, an oil

similar to that produced by hydrochloric acid.

Rectified camphor-oil (probably that of Martius, Kr.) is C20H16
O, and is converted

into camphor by nitric acid. (Macfarlane, Ann. Pharm. 31, 72.)
In light yellow camphor-oil of unknown origin, which yielded no camphor when

distilled alone, and only traces when distilled with water, Mulder (J. pr. Chem. 17,

106; Ann. Pharm. 31, 71) found, after drying over chloride of calcium, 80'41 p. c.

C, 10'84 H, and 8'75 O, and accordingly regarded it as a mixture of common camphor
and a non-oxygenated oil, C20H 16

.

C. Madder Borneenefrom Madder Fusel-oil. The fusel-oil contained

in the alcohol produced by the fermentation of madder-sugar yields

liquid products when distilled at temperatures rising to 230, while at

higher temperatures Isevo-rotatory borneol sublimes. From the former,

by digestion with caustic potash, then with chloride of calcium, and

repeated fractional distillation, a liquid may be separated which boils at

160 3

,
contains 88'23 p. c. C, and 1T81 H, has a vapour-density of 4 85,

and is probably therefore borueene C20H 16
. (Jeanjean.) Lsevo-

rotatory borneol from madder fusel-oil yields by distillation with anhy-
drous phosphoric acid, a hydrocarbon smelling like oil of bergamot and oil

of lemon (Jeanjean), which, according to Gerhardt's statements
(p. 313),

should be identical with madder borneene.

Appendix to Valerene.

1. Crude Oil of Valerian. Constituents (pp. 312, 313.) According to the

(older) statements of Kraus, it is an oxide of oil of turpentine C30H 24
;

according to Ettling (Ann. Pharm. 0, 40) it is a mixture of oxygenated
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and non-oxygenated oil. According to Hurault (N.J. Pharm. 12, 96),
the oil does riot exist in the root ready-formed, inasmuch as ether does

not extract any of it, but is produced from the root bv the action of

water. The same view is maintained by Bouchardat, but Pierlot con-

siders it erroneous.

Properties of the crude oil. Mobile oil, of pale yellow, or greenish to

yellowish brown colour. (Trommsdorff, N. Tr. 18, 1, 3.) The root of

the plant growing in woods yields a green oil, that which grows in

marshes a yellow oil. (Pierlot.) Roots a year old yield 1-82 p c. of oil

(Bley, Eepert. 48, 84). Sp. gr. O'OO to 0'96 (Zeller); 0'936 at 10.

(Pierlot.) It does not solidify at 40, but at 15 it deposits white

flocks of valerianic acid. (Pierlot.) Its odour is fresh and agreeable,

strong and pungent, like camphor, It is neutral, either in the fresh or in

the rectified state (Gerhardt) ;
acid (Zeller, Pierlot, and others). It is

resolved into its constituents by distillation, as described at page 313.

Oil of valerian resinises when exposed to the air, acquiring an un-

pleasant odour, and forming valerianic acid, in consequence of its contain-

ing valerol. (Gerhardt.) After the ready-formed valerianic acid in the

valerian-oil has been removed, it is not possible by any means to obtain

an additional quantity of that acid from the oil. When oil of valerian

is exposed to the air, the greater part of the non-oxygenated oil, of the

valerianic acid, and of the water escapes, and the oxygenated oil becomes
resinised. (Pierlot.) It dissolves iodine with evolution of heat, giving
off a small quantity of greyish yellow vapours, and acquiring a dark red-

brown colour. (Zeller.) With pt. of nitric acid at 24, it turns

violet (Bonastre, J. Pharm. 12, 66); blue, afterwards yellow, acquires a
viscid consistence ^Rochleder), and forms oxalic acid. (Bonastre.)

According to Rochleder, it does not form oxalic acid, but on distilling the

mixture, it gives off nitrous acid, and forms common camphor precipitable

by water, a volatile substance which attacks the eyes strongly, a less

volatile body which reddens potash-ley, and a fixed yellow resin.

When oil of valerian is heated with nitric acid, a blue resin is formed,
heavier than water, insoluble in alcohol and in potash-ley, and similar to

that which exists in the root ready-formed. (Pierlot.)
With oil of vitriol, it turns dark brown-red to violet; with bichromate

of potash and oil of vitriol, greenish. (Zeller, Studien uber other. Oele,

Landau, 1850.) Oil of valerian treated with potash-ley, yields a resin

and a neutral oil which forms common camphor with nitric acid. (Roch-
leder, Ann. Pharm. 44, 1.) It does not form any compound with caustic

potash or soda. (Pierlot.)
Oil of valerian dissolves in an equal quantity of alcohol of sp. gr. 0*85,

and in every proportion of absolute alcohol. (Zeller.)

28. Xanthoxylene.

STENHOUSE. (1858.) Pharm. J. Trans. 17, 19; Ann. Pharm. 104,
236; J. pr. Chem. 73, 179; Chem. Centralll. 1858, 237.

Source and Extraction. In the seed of Spanish pepper (Xanthoxylum
piperitum, Dec.}. The bruised seeds are distilled with water ; the oil,
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mixed with solid xanthoxylin, is collected and cooled, the separated

xanthoxylin is removed by filtration, and the oil is dehydrated with

chloride of calcium and rectified over potash, then over potassium.

Properties. Colourless, strongly refracting. Boils at 162. Has an

agreeably aromatic and persistent odour.

Stenhouse.

20 C 120 .... 88-23 88-08

16 H .. 16 . 11-77 11'60

136 .... 100-00

Xanthoxylene forms a liquid compound with hydrochloric acid.

(Stenhouse.)

Appendix to Oils Isomeric with Oil of Turpentine.

(Oil of Wormseed and its Products of Decomposition.)

Oil of Wormseed.

TROMMSDORFF. (1819.) N. Tr. 3, 1, 312.

VOLCKEL. Ann. Pharm. 38, 110; abstr. Repert. 80, 176. Ann. Pharm,
87, 312; abstr. J. pr. Chem. 61, 515. Ann. Pharm. 89, 358.

ZELLER. Stud, iiber either. Oele, Landau, 1850.

HIRZEL. Zeitschr. f. Pharm. 1854, 3; 17; 65; 80. Ibid. 1855, 2; 33;

49; 65; 81; 98; 114; 130; 144; 161; 179.

Wurmsamenoel, Oil or Essence of Semen contra, Oleum cinee.

Source and Extraction. In Levant and Barbary wormseed, the un-

expanded flower-buds of Artemisia Vahliana Kosteletzky, Artemisia contra

Vahl, and Artemisia Siberi. It is obtained by distilling the bruised

wormseed with water. The water which passes over with the oil con-

tains acetic acid. (Wunder, J. pr. Chem. 64, 499.)

Properties. Transparent and colourless to pale yellow (Trommsdorff
and others) ; pale yellow to brownish yellow. (Zeller.) The crude oil

is brownish yellow ; that which is obtained by distilling the seeds -with

milk of lime, and boils between 160 and 170, is transparent and colour-

less (Hirzel); after distillation over hydrate of potash, it boils at 180,
and is transparent and colourless. (Volkel.) Mobile (the crude oil is

slightly viscid). (Hirzel.) Sp. gr. 0'9258 at 11 (Wackenroder, Kastn.

Arch. 11, 78 ; N. Tr. 14, 2, 3) ; 0-936 (Volkel) ; 92 0-93 (Zeller) ;

0-946 at 11. (Hirzel.) The oil rectified over hydrate of potash, and

boiling between 175 and 180, has a sp. gr. of ;919 at 20 (Volkel) ;

that which is obtained from the seeds by distillation with milk of lime

has a sp. gr. of 0*945 at 8. (Hirzel.) Boiling point of the crude oil,

170 220 (Volkel); 175 180 (Hirzel); of the rectified oil, 175.

(Hirzel.) The oil treated with alcoholic potash and then distilled with

water, boils at 175 (Volkel); that which is obtained from the seed by
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distillation with milk of lime, begins to boil at 160, boils chiefly between
175 and 177 ; after rectification, between 174 and 175. (Hirzel.)
It smells like the seeds (Hirzel) ;

more like camphor than the seeds

(Trommsdorff) ;
wormseed oil from Baltimore smells more like cheno-

podium. (Buchner, Repert, 12,438.) Its taste is sharp and somewhat
bitter (Trommsdorff) ; burning and aromatic. (Wackenroder.) It

reddens litmus (Zeller) ; is neutral. (Hirzel.)
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partially resinised, viscid, and is converted into cynene. (Volkel.)
7- Distilled with hydrate of potash, it yields a mobile, limpid oil having
an agreeable odour (like oil of peppermint, according to Volkel), and a
warm burning taste ; easily inflammable, burning with a clear flame,

having a sp. gr. of 0*93, consisting of an equal number of atoms of cinse-

bene, cinaebene-camphor and a compound containing C10H 8
0, with \ At.

propione, and boiling at 175 176'5. Hydrochloric acid gas colours

this oil red, and forms with it, shining very deliquescent needles. Oil of

vitriol renders it viscid and dark brown, and when heated with it, gives
off sulphurous acid

; nitric acid converts it into liquid volatile products
and fixed resinous products ; distilled with anhydrous phosphoric acid, it

giv
r es off propionic acid, an oil consisting of 4 At. cymene, 2 At. cinsebene,

and 1 At. cinsebene-camphor., together with smaller quantities of cinse-

phene and cinacrol. (Hirzel.)

Combinations. With Hydrochloric Acid. Wormseed-oil camphor.
Obtained by passing dry hydrochloric acid gas into wormseed-oil, cooling
the saturated red oil, and pressing the separating crystalline mass between

filtering paper. Colourless slender needles. Odour aromatic, like that

of camphor ;
taste mild and warming. When exposed to the air, it

deliquesces and takes up water (Volkel) ; without taking up water

(Hirzel). When heated, it melts into a nearly colourless oil, which

gives off hydrochloric acid by distillation. Deliquesces quickly when
covered with water. (Volkel, Hirzel.)

Wormseed-oil dissolves in 1000 pts. of water, readily in alcohol and
ether (Trommsdorff), in every proportion of absolute alcohol, and in an

equal quantity of alcohol of sp. gr. 0'85. (Zeller.)

Cinaephane. C20H8
.

HIRZEL. (1855.) Zeitschr. J. Pharm. 1855, 163, 182.

Formation. By distilling wormseed-oil with iodine (p. 317).

Preparation. The thick brown liquid produced by dissolving iodine

in wormseed-oil is distilled, and the resulting brown oil is heated to

above 360, whereby a distillate is obtained, consisting chiefly of

cinsebene-camphor, cinsebene, cinacrol, and cymol. while a mixture of

cinsephane, cinsephene, and cinsephone remains behind. The residue

well boiled with alcohol, gives up cinsephene to that solvent, and after

the adhering alcohol has been evaporated, is itself soluble in chloroform.

On mixing this solution with 20 pts. of alcohol of sp. gr. 0'84, it

deposits a "resin, which, after washing with hot alcohol and water, is a

mixture of cinsephane and cinsephone. The latter is dissolved out by
ether, and the residual cinsephane is purified by solution in chloroform,

preparation with alcohol, and washing with ether. The cinsephone is preci-

pitated from the ethereal solution by alochol.

Properties. Very soft, loose, nearly velvet-black powder, without

taste or smell.
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Decompositions and Combinations. Cinaephene, when heated, burns

away with a glimmering light, without melting or leaving any residue.

It dissolves in chloroform, but not in ether. (Hirzel.)

Cinsephone.

HIRZEL. (1855.) Zeitschr. J.Pharm. 1855, 163, 182.

Formation. By distilling wormseed-oil with iodine (p. 317).

Properties. Soft, loose, light, kerrnes-brown powder, which adheres

strongly to glass, to paper, and to the fingers ; tasteless and inodorous.

It has not been obtained quite free from iodine.

Decompositions and Combinations. When heated, it melts to a black

mass, gives off empyreumatic vapours, and leaves a light charcoal which

burns away easily and completely. When set on fire, it burns with a

yellow non-fuliginous flame, leaving a large quantity of pure charcoal.

It dissolves readily in chloroform, ether, and wormseed-oil, but is insoluble

in water, alcohol, and aqueous alkalis. (Hirzel.)

Cinajbene. C20H 16
.

HIRZEL. (1854.) Zeitschr. f. Pharm. 1854, 7, 67. 1855, 52; 68, 82;

147; 182.

Source. In wormseed-oil, together with cinsebene- camphor, and small

quantities of propionic acid and oxide of propyl.

Formation. By distilling wormseed-oil with anhydrous phosphoric
acid, whereby the cinsebene-camphor is dehydrated.

Preparation. By distilling wormseed-oil with anhydrous phosphoric
acid in a retort, so long as, together with aqueous products, a light oil

passes over with brisk but ultimately quiet ebullition, and till only a
small quantity of oil remains mixed with the phosphoric acid

; shaking
up the oily distillate with water and carbonate of baryta; and rectifying
it over anhydrous phosphoric acid after dehydration with chloride of

calcium.

Properties. Transparent, colourless, slightly iridescent, refracting,
mobile. Sp. gr. 0*878 at 16. Boiling point 172. Odour slightly
aromatic, more like that of oil of amber when heated. Cincebene from

wormseed-oil, prepared by distilling wormseed with milk of lime, smells

like oil of lemon. Taste slightly warming, afterwards burning.
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Decompositions } . Cinsabene, when set on fire, burns with a clear

flame 2. Heated with an equal volume of nitric acid of sp. gr. 1*16,

it gives off, with violent intumescence and evolution of nitrous acid,

first, water containing propionic or acetic acid, and floating thereon, a

thin colourless oil which has a fruity odour, leaves when evaporated,
flocks smelling like camphor, is very volatile, is easily set on fire, and
burns with a clear flame, and, ultimately, hydrocyanic acid with a small

quantity of bitter almond-oil, while a viscid resin remains. This resin

has a peculiar odour like anise and fennel, and yields, by renewed boiling
with nitric acid of sp gr. 1-16, a solution which, on cooling, deposits

toluylic and nitrotoluylic acids, also an undissolved viscid oil which

appears to be anisylous acid. No oxalic acid is formed. A small

quantity of cinsebene added to strong nitric acid colours it dark red
;
the

mixture froths up strongly when heated, arid contains a small quantity
of oxalic acid. Cinsebene, heated with oil of vitriol, acquires a red-brown

colour. 3. Dry hydrochloric add gas colours it wine-red without

separating crystals ;
on dissolving the ciuaebene thus coloured in alcoholic

potash, and adding water, a colourless oil separates, having a strong and

agreeable odour of camphor, and decomposing when heated.

Combinations. 1. With Water. Cincebene-camphor, Hydrated Cince-

bene, C20H 180*. Occurs in worm-seed-oil, together with propionic acid

and oxide of propyl, but cannot be separated in the pure state.

(Hirzel.)

2. With Hydriodic Acid. Hydriodate of Cincebene, 2C20H 16,HL -
Obtained by rectifying the oil which passes over when wormseed-oil is

distilled with iodine
; collecting apart the last portion of the distillate,

extracting the cinacrol from it by repeated agitation with aqueous potash;

washing the residual oil with water, then distilling it with water, and

collecting separately the last portion of the oily distillate, which must

then be washed with water and dehydrated with chloride of calcium.

Limpid to pale yellow, tolerably viscid ;
has an agreeable camphorous

peristent odour. Neutral.

40 C
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viscid, is mixed with oil of vitriol ; and the layer of liquid which floats

oil the acid is removed, distilled with water after washing, and again per

se, after dehydration with chloride of calcium.

Properties. Limpid and mobile. Sp. gr. 0'825 at 16. Boils at

373 175. Odour peculiar, like that of wormseed ; taste faint, after-

wards burning.

>4 C
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acid, it is converted into a yellow resin, which has a peculiar musk-like

odour, and when distilled with aqueous potash, yields, with frothing, a

distillate smelling of ammonia.

Cinsephene is insoluble in water, sparingly soluble in cold alcohol,

easily in hot alcohol, ether, and volatile oils.

Cinacrol. C26H 18
0*.

HIRZEL. Zeitschr.f. PJiarm. 1855, 84; 98, 130.

formation. From wormseed-oil : a. by heating with iodine ; b. by
distillation with anhydrous phosphoric acid ; c. by heating with hydrate
of potash.

Preparation. Wormseed-oil is distilled with ^ \ iodine ; the mobile,
dark brown iodated oil which passes over is separated from the aqueous
distillate, and rectified per se; the nearly black heavy oil which passes
over towards the end of the distillation is collected and shaken up with

strong aqueous potash ;
the potash-ley, which thereby acquires a dark

brown-yellow colour, is heated till it becomes inodorous, then distilled

with a slight excess cf dilute sulphuric acid
;
and the oil which passes

over is rectified over chalk, and dehydrated by agitation with chloride of

calcium.

Properties. Colourless to pale yellow; viscid. Sp.gr. 1-05 1*1 5.

Boiling point about 250. Has a faint, not unpleasant, smoky odour,
a sharp, caustic taste, and produces white, painfully burning spots
on the tongue. Mixed with hydrochloric acid, it does not colour fir-

Bhavings. Permanent in the air.

26 C
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C. Volatile Empyreumatic Oils.

1. Oil of Amber.

ANTHON. (1835.) Repert. 54, 76.

ELSNER. J. pr. Chem. 26, 101; Pharm. Centr. 1842, 454.

PELLETIER & WALTER. N. Ann. Chim. Phys. 9, 99; J. pr. Chem. 31,

114; Pharm. Centr. 1843, 910.

DOPPING. Ann. Pharm. 54, 239; N. Br. Arch. 43, 147.

MARSSON. N. Br. Arch. 62, 1; abstr. Pharm. Centralbl. 1850, 413.

ZELLER. Stud. uber. cither. Ode. Landau, 1850.

I-Iuile de succin pyroyenee, Bernsteinol, Bernsteineupion,

Formation. The empyreumatic oil which passes over in the dry
distillation of amber, either consists entirely of hydrocarbons having the

composition of oil of turpentine, or contains such hydrocarbons mixed

with other substances. It is converted into rectified oil of amber by separation

of the simultaneously formed succinic acid, and repeated rectification per se (Martius,

Repert, 12,426), or with water (Pharm. Boruss. Ed. vi), whereupon, however, only a

small quantity of the oil passes over (Marsson), or over pounded glass mixed with a

small quantity of paste of chloride of lime. (Schiitz. Repert, 15, 274). Amber

yields 25 to 31 p. c. of the crude oil. (Bley & Diesel, N. Br. Arch. 55, 171.)

Preparation of the Hydrocarbon from Oil of Amber. 1. In the dry
distillation of amber, two different oils are obtained, the first of which

passes over below a red heat, the second at a dull red heat. In rectifica-

tion, the first distils between 110 and 260, the second between 140 and

300, and at the end of the process, a solid substance like ozocerite

remains ; but even repeated rectification does not yield products of con-

stant boiling point. The two oils are scarcely or not at all affected by

hydrate of potash ; but oil of vitriol attacks them violently, imparting a

dark colour. If the two oils are repeatedly shaken up with strong

sulphuric acid, decanted, distilled per se, again shaken up with sulphuric

acid, and so on, they both yield the same colourless mobile oil, which is

no longer coloured by strong sulphuric acid, and boils between 130 and

400. This oil, after rectification over potassium and anhydrous phos-

phoric ac'd, or over anhydrous phosphoric acid alone, has the composition

given below, and that which distils between 130 and 175", has a vapour-

density = 4-3; hence Pelletier and Walter assign to it the formula

C 18HU
(calo. vapour-density 4-23). (Pelletier and Walter.)

2. When oil of amber is shaken up with potash-ley, it yields to this

liquid a brown-red substance, and nothing afterwards to oil of vitriol.

The oil treated with potash-ley, dilute sulphuric acid, and lumps of

potash, begins to boil at 140, after standing over chloride of calcium, then

distils over till the temperature rises to 170 or even higher, while a thic

dark-coloured residue remains. The portion which distils between 1 60 and

170 is Dopping's oil a. Potassium separates a small quantity of gas
from it, probably because it contains water ;

if this oil be left in

contact with quicklime for a week, and then rectified, it boils between

170 and 190, and then forms the oil b. When oil of amber purified by
hydrate of potash is mixed carefully and without heating, with several

volumes of oil of vitriol, and the mixture is left at rest, it separates into

two layers, the upper of which, if removed and washed with caustic

Y 2
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potash (if repeatedly treated with oil of vitriol, it would ultimately
dissolve altogether), then brought in contact with quicklime and rectified,

boils partly between 190 and 200 (oil c), and differs from the oils a and

I, in odour, specific gravity, boiling point, and refracting power.
Between 210 and 220, an oil d passes over, yellow and smelling like

poppy-oil, whilst a yellow residue is left, which after cooling is solid and

inodorous. (Dopping.)
3. Marsson obtained the oil which he examined, by rectifying crude

oil of amber, dehydrating and de-acidising the distillate with pulverised

quicklime, and rectifying till
|-
had passed over.

4. For the preparation of his amber-eupione (which appears to be identical with

the hydrocarbon obtained by method 1 or 2,) Eisner mixes rectified oil of amber,

gradually, with agitation, and avoiding rise of temperature, with 18 vol. oil of vitriol,

decants the layer which separates after standing for some time, washes it with water,

dries out over chloride of calcium, and rectifies.

Properties. Transparent, colourless, or pale yellow, mobile or viscid

oil, of no constant boiling point, and varying in specific gravity according
to the temperature at which it has distilled

;
it alters partially in boiling

point at each repetition of the distillation, and leaves a residue (on which
account also its vapour-density cannot be determined.) (Dopping,
vid. sup.)

Crude oil of amber varies in colour from yellow to brown-black.

(Anthon.) Sp. gr. 0-870-93 (Anthon) ; 0'91 0'936 at 20 (von Hees,
N. Br. Arch. 61, 18); 0-850-89. (Zeller.) Sp. gr. of the crude oil

0-9003 and 0*9219 at 15 (Marsson) ;
of the rectified oil, 0-8795 at 16

;

of the oil rectified with water, 0*8841 at 15; of the most volatile

distillate, 0*8403; of amber-eupione, 0'645 at 19 (Eisner); of that

which passes over between 180 and 190, 0-9.928 (Dopping); of the

most volatile distillate, 0-8798 ; of the later distillate, 0'9176. (Marsson.)

Boiling point, 130 to 260 and higher; of amber-eupione, 280 (Eisner);
130 270 and higher (Pelletier & Walter); 160 166 and higher

(Marsson); 140 170 and higher. (Dopping.) Taste and odour pecu-

liarly unpleasant and pungent. Amber-eupione smells like ripe fruit.

(Eisner.) Neutral. (Dopping, Zeller.)

Pelletier & Walter.

20 C 120 .... 88-24 87'39 to 89'19
16 H 16 .... 11-76 11-30 .... 10-10

C2H 16
.. .. 136 , .. 100-00 , , 98-69 , , 99'29

Dopping.
mean.
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Dopping.) 2. It burns with a very smoky flame when set on fire.

(Dopping.) It does not absorb oxygen when exposed to the air.

(Dopping,) 3. Rectified oil of amber is coloured brown by iodine, but
does not become heated (Eisner) ;

it is partially resinised thereby.

(Zeller.) Amber-eupione dissolves iodine with red-brown colour.

(Eisner.) The volatile portions of rectified oil of amber, not yet treated
with oil of vitriol, acquire a transient blue colour when treated with

chlorine, and finally give off hydrochloric acid, become viscid, and heavier
than water

; the less volatile portions are scarcely altered thereby.
(Pelletier & Walter.) 4. Oil of amber absorbs a small quantity of

hydrochloric acid gas, acquiring a dark colour, but becoming colourless

again, on addition of water. (Dopping.) Oil of amber treated with

hydrochloric acid gas is altered in colour and smell, but does not form an
artificial camphor. (Pelletier and Walter.) 5. Oil of amber prepared
by method 1, imparts a reddish colour to strong sulphuric acid, but
remains itself colourless. (Pelletier and Walter.) Oil of amber prepared
by 2, dissolves when repeatedly treated with oil of vitriol, partially each

time, and completely in the end. (Dopping.) (For the behaviour of the
crude oil, and of the rectified oil not purified with oil of vitriol, see page 323.)

6. In contact with nitric acid, oil of amber acquires an odour of musk,
and becomes resiriised. (Marggraf, Ann. Chim. 73, 182.) The resin
thus produced is the so-called artificial musk. Nitric acid of sp. gr.
1"36 colours oil of amber cherry-red, and afterwards brown (Anthon);
acid of sp. gr. 1'28 colours it violet (Zeller) ; more dilute acid colours it

yellowish brown. (Dopping.) Cold fuming nitric acid or hot dilute

nitric acid yields artificial musk. (Foltz, Repert, 4, 226, and others.)

Fuming nitric acid colours amber-eupione dark red-brown, whereupon
water, after a few hours, throws down artificial musk. (Eisner.)
Respecting artificial musk, see especially Eisner, /. pr. Chem. 26, 97; Foltz, Repert,
4, 226; Marsson, N. Br. Arch. 62, 8.) When rectified oil of amber is boiled
for 14 days with nitric acid of sp. gr. 1-3, an acid distillate is obtained

containing acetic, propionic, and butyric acids, whilst a whitish yellow
resin separates from the residue, and a larger quantity of it on addition
of water. (Marsson.) It is to the presence of the volatile acids just mentioned,
that artificial musk partially owes its odour. (Marsson.) 7. Rectified oil of

amber, and amber-eupione, do not act upon potassium. (Eisner; Pelle-

tier and Walter.) Neither is purified oil of amber altered by aqueous
potash or ammonia.

Combinations. Oil of amber dissolves at the heat of the hand in 50

pts. of alcohol of sp. gr. 0*855, likewise in 2 pts. of alcohol of sp. gr. 0-8

(Anthon), in 15 pts. alcohol of sp. gr. 0'85. (Zeller.) The saturated

solution, on cooling, deposits an oil which redissolves on the application
of heat. (Anthon.) Crude oil of amber yields to alcohol of 0*83, a dark

yellow oil having a balsamic and penetrating odour (75 '33 C, 14*04 H,
10-G3 0) ; and from the residue, ether extracts a transparent kneadable
resin (78*60 C, 12-82 H, S'58 0), leaving a yellow crystalline residue

(79-87 C, 14-92 H, 5'21 O), which burns without flame. (Drapiez, Schw.

30, 119.)
Oil of amber dissolves readily in ether (Eisner, Dopping), in 2 pts. of

ether (Anthon), in oils both fixed and volatile. (Eisner.)
Oil of amber, when heated, dissolves a large quantity of sulphur,

which crystallises out on cooling ; it dissolves a large quantity of caout-

chouc, and a very small quantity of amber. (Dopping.)
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2. Empyreumatic Oil of Birch.

SOBRERE. (1842,) F. J. Pharm. 2, 207; Ann. Pharm. 44, 121.-

N. J. Pharm. 3, 288.

Brenzliches Birkenol. Essence de Bouleau.

Occurs in the tar obtained in Russia by the dry distillation of birch-

bark. When the tar is distilled by itself, and the acid oil which floats on

the watery distillate is repeatedly treated with potash-ley and rectified in a

stream of carbonic acid, a colourless oil passes over at 156, having a

sp. gr. of 0-847, containing 88'05 p. c. C, and 11 '95 H, therefore C29H 16

(calculation 88'23 p. c. C, 11 '77 H) ; as the distillation proceeds and the

boiling point rises, it becomes mixed with oxygenated oils containing less

carbon and hydrogen.
The oil which passes over at 156 solidifies partially at 16 17 ; has

a vapour-density of 4'975 (calculation == 4-7144, [p. 245]), smells like

oil of turpentine, but fainter and disagreeably. It takes up oxygen and
resinises when exposed to the air ; yields by distillation with nitric acid

a green oil (which loses its colour and deposits resinous flocks at 100),
and 1 2 p. c. hydrocyanic acid; and when distilled with a mixture of

2 vol. nitric acid and 8 vol. water, becomes yellowish brown, thickens

and sinks to the bottom of the distillate. It absorbs 32 p. c. hydro-
chloric acid gas, becoming black, but without forming artificial camphor,
and dissolves sparingly in water, easily in alcohol and in ether.

3. Caoutchin.

HIMLY. (1835.) Diss. Getting. 1835, 47; Ann. Pharm. 27, 41; abstr.

Eepert. 60, 105,
C. GREVILLE WILLIAMS. Proceedings of the Royal Society, 10, 517.

Kautschin. Discovered and investigated by Hiinly; further by Williams.

Source and Extraction. Caoutchin occurs, together with many other

substances in oil of caoutchouc. (Himly, vid. inf.) Obtained also from

gutta percha. (Williams.) Oil of caoutchouc boiling at 140 280,
obtained by fractional distillation, is repeatedly shaken up with dilute

sulphuric acid, washed with water, then alternately with potash-ley and
with water, and distilled with water several times. The liquid which

passes over is dehydrated with chloride of calcium, and rectified per se,

the portion which goes over between 160 and 175 being collected apart,
and from this, by repeated rectification and removal of the portions which

distil over below 166 and above 174, caoutchin is obtained, boiling
between 168 and 171. By repeated fractional distillation, this product

may be brought to boil at 171; or the purification may be effected by
passing dry hydrochloric acid gas into the cooled oil previously dried over

chloride of calcium (whereupon it turns blackish green), whereby hydro-
chlorate of caoutchin is formed, decanting this liquid from the resin after

it has stood for several days, dissolving it in absolute alcohol, and preci-
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pitating with water, The hydroclilorate of caoutchin again dehydrated
and repeatedly distilled over caustic lime or baryta, then over potassium
as long as the metal becomes coloured, yields pure caoutchin. (Himly.)

Properties. Transparent, colourless, mobile ; makes grease-spots on

paper which soon disappear, leaving a faint odour. Sp. gr. G'8423 at 16.

Boiling point 171 '5 at 75 met. pressure. Does not solidify at 39.

Vapour-density 4 -461 (Himly) ;
4'65 (Williams). Has but little electric

conducting power. Smells like oil of China oranges (ApfelsinenSl p.^304),
but less agreeably. Has a peculiar aromatic taste, burning but not bitter.

(Neutral, Hiiuly.)

20 C 120
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is a black-brown oil, giving off hydriodic acid when distilled, easily

decomposed by heating with oil of vitriol, bromine, chlorine, fuming
nitric acid, or potash, nearly insoluble in water, but soluble in alcohol and
ether. Caoutchin, distilled with excess of iodine, forms a colourless,

fragrant oil, similar to that which is produced by the action of oi of

vitriol on caoutchin, giving off at the same time a large quantity of

hydriodic acid. (Himly.) 6. With nitric oxide, caoutchin gradually
turns yellowish ; with nitrous acid, yellow and green, and is gradually
converted into a very sharp and bitter-tasting yellow resin, soluble in

alcohol and ether. 7. It is not altered by dilute nitric acid ; but con-

centrated nitric acid colours it rose-red, yellow, blue, then again yellow,
with rise of temperature, evolution of nitric acid, and formation of a

yellow resin ; fuming nitric acid acts still more strongly. The yellow resin

thus formed is brittle at 0, tough and ductile when moderately heated, melts at a

stronger heat, swelling up and giving off white, very offensive vapours, and ultimately
takes fire, burning with flame, and leaving a large quantity of spongy charcoal; distilled

with potash, lime, or baryta, it gives off ammonia having an empyreurratic odour; it

dissolves very readily in aqueous potash, carbonate of potash, and ammonia, easily in

alcohol both hot and cold, and is separated by water from the bitter solution in the

form of a yellow powder ; when repeatedly distilled with fuming nitric acid, it forms

oxalic acid. 8. Caoutchin gradually heated with concentrated aqueous
chloric acid, becomes hot, and forms chlorocaoutchin and perchloric acid.

9. It is decomposed by iodic acid. 10. Boiled with crystals of chromic

acid, it forms a yellow resin. 11. When dropt into oil of vitriol, it

becomes heated, eliminates sulphurous acid, and forms a brown unctuous

acid, yielding with carbonate of baryta, a soluble baryta-salt, which,
when decomposed by sulphates, forms non-crystalline salts, soluble in

water. (Himly.) The formula of this acid is C20H 16S2 6
; its lime-salt

gave by analysis 8*3 p. c. calcium, the formula C20H 16CaS2 6

, requiring
S'5 p. c. (Williams.) Caoutchin is coloured red-brown to black by oil of vitriol,

becoming viscid, giving off sulphurous acid, and separating after 24 hours, a colourless

oil floating on the surface which appears to be impure eupione. This oil, washed with
water and dehydrated with chloride of calcium, has a specific gravity of 0'86, boils at

203, smells like rock-oil, has an aromatic taste, volatilises without alteration, and is

neutral; it is not decomposed by fuming nitric acid, absorbs only a small quantity of

hydrochloric acid gas, is but slightly altered by boiling with oil of vitriol, and dissolves

in alcohol in all proportions. When the thick acid liquid below this oil is mixed
with water, and left at rest, an oil separates from it and collects on the surface of the

acid water. This latter oil has an odour different from that of caoutchin, aromatic like

that of rosemary ; it is soluble in alcohol, still more in ether, and yields by distillation

a strong- smelling oil, easily soluble in alcohol and ether, decomposed by fuming nitric

acid and hot oil of vitriol, also a resin, which separates from its ethereal solution on
addition of alcohol, as a yellow, inodorous and tasteless powder, which melts below 100.

Dilute sulphuric acid does not act upon caoutchin. 12. Caoutchin, boiled with

selenic acid of sp. gr. 2 '23 turns brown, and gradually decomposes.
13. It is not decomposed by phosphoric or phosphorous acid. 14. With

dry hydrochloric acid gas, it becomes hot, acquires a brown colour, and is

converted into hydrochlorate of caoutchin. 15. Hydriodic and hydro-
bromic acids act in like manner. 16. With arsenic acid it turns yellow,
blackens on boiling, and leaves an insoluble residue. 17. Distilled with

potassium, it gives off a few gas-bubbles, covers the metal after a while

with a grey film, then remains unaltered j it is likewise unaffected by
sodium, potash, soda, baryta, or lime. 18. It converts cupric oxide on

boiling into cuprous oxide ; permanganate of potash, on boiling, into per-
oxide of manganese j

but exerts no de-oxidising action, even at the boiling

heat, on protoxide of lead, minium, peroxide of lead, mercuric oxide, or

chrornate ofpotash. 19. Heated with terchloride ofgold or bichloride of
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platinum, it gives off hydrochloric acid and forms chlorocaoutchin.

20. With tcrchloride of antimony, it turns yellow, and on boiling, dark

green, and forms impure hydrochlorate of caoutchin. Similarly when
boiled with mercuric chloride, it forms hydrochlorate of caoutchin ; with
mercurous chloride, no action takes place. 21. With sesquichloride of
iron, it forms a black-brown mixture.

Combinations. Caoutchin absorbs in 14 days, 45 vols. oxygen, with-

out becoming saturated ;
in 3 weeks, at 20, it absorbs '2 vols. oxygen.

It dissolves in 2000 pts. of water. It takes up a small quantity of

water in the cold, and at higher temperatures, a larger quantity, which

separates on cooling. It may be dehydrated by agitation, but not by
distillation with chloride of calcium.

It does not absorb carbonic oxide, marsh gas, or olefiant gas, but takes

up 11 vols. carbonic acid. Caoutchin, saturated with carbonic acid,
absorbs oxygen and evolves in 3 weeks 6 vols. carbonic acid.

Of phosphorus, it dissolves a small quantity in the cold, more when
heated. The hot solution, w*hich shines in the dark, deposits the greater

part of the phosphorus on cooling, at first in fused globules, afterwards in

small rhombohedrons.
Of sulphur, it dissolves a little in the cold, \ pt. when heated. The

hot solution deposits on cooling, slender shining needles, and at last

octohedrons, still however retaining in solution a quantity of sulphur
larger than that which caoutchin can take up in the the cold. Caoutchin
does not absorb sulphuretted hydrogen, but dissolves bisulphide of carbon
in all proportions. Selenium and selenious acid do not dissolve in

caoutchin.

With HydrochloricA cid. Hydrochlorate of Caoutch in . MonochlorJiydrate
de caoutchine liquide. (Gerhardt.) Caoutchin cooled with ice is completely
saturated with dry hydrochloric acid gas, and the dark brown liquid,
which is transparent only in thin layers and fumes strongly in the air, is

shaken up with water, to remove free hydrochloric acid.

Brown. Sp. gr. 0'95 at 15. Does not solidify at 39. Odour strongly
but repulsively aromatic, like that of thyme ; persistent ; taste, mild but

disagreeable.

Himly.
20 C 120-0 .... 69-6 70-08

17 H 17-0 .... 9-9 9-67

Cl 35-5 .... 20-5 20-30

C^H^HCl 172-5 .... 100-0 100-05

When set on fire, it burns with a red, strongly fuliginous flame, green
at the edges. Gives off hydrochloric acid gas when distilled. Treated

with chlorine or bromine, it gives off hydrochloric acid gas, and is con-

verted into chloro- or bromo-caoutchin. It is not decomposed by
aqueous potash or soda, but when distilled over lumps of potash, soda,

lime, or baryta, it gives up its hydrochloric acid to the alkali.

It dissolves in absolute alcohol, in ether, and in acetate of ethyl, but on

adding water or weak alcohol to either of these solutions, the whole of

the caoutchin is precipitated.

With Hydrobromic Acid, caoutchin forms a compound analogous to

the hydrochlorate ; also, but less easily, with hydriodic acid.
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Caoutchin dissolves in the cold a small quantity of iodide of sulphur ;

the solution, when boiled, gives off sulphuretted hydrogen, and leaves a

black thick residue. It dissolves a small quantity of iodide of phosphorus,

forming a brown solution which is decolorised by water. From an

aqueous solution of bromide of iodine, it withdraws the whole of that

compound, forming a bluish green balsam, in which neither bromine nor

iodine can be detected by metallic silver. It does not dissolve mercuric

iodide in the cold
; but with the aid of heat, it forms a yellow solution

which, on cooling, deposits almost all the mercuric iodide in yellow scales,

which after a while become red again.
It absorbs in five weeks 5 vols. nitrogen, a small quantity of nitrous

oxide, and assumes a yellowish tint after some time by contact with

nitric oxide. It absorbs 3 vols. ammonia gas. It does not unite with aqueous
ammonia. It does not absorb cyanogen gas, but hydrocyanic acid gas is

absorbed by it, and chloride of cyanogen, in almost any quantity.
It dissolves a small quantity of iodide of carbon when heated there-

with, and deposits it in shining laminse on cooling. When boiled with iodide

of carbon, it turns brown. It dissolves with facility the chlorides of carbon,

sulphur, and phosphorus. Mixes in all proportions with xanthic acid.

Caoutchin is slightly soluble in concentrated formic and acetic acids.

The solutions prepared with aid of heat, deposit on cooling nearly the whole of the

caoutchin in combination with formic and acetic acids. Caoutchin dissolves malic

acid in very small quantity ; oxalic, citric, and tartaric acids, not at all.

All these acids, boiled for some time with caoutchin, produce a brown

glutinous substance. Caoutchin, with aid of heat, dissolves a large

quantity of benzole acid, which partially separates in the crystalline state

on cooling. It does not dissolve tannic, mucic, or succinic acids.

Caoutchin dissolves in all proportions in absolute alcohol, ether, and
acetate of ethyl, but is not soluble in chloride of ethyl. The alcoholic

solution deposits part of the caoutchin on addition of weak alcohol, and
the whole when mixed with water. From the ethereal solution, water

does not separate the caoutchin, unless alcohol is likewise added. The
alcoholic solution burns, when set on fire, with a bright flame, which, if

the right proportions have been chosen, does not deposit any soot.

Caoutchin dissolves in oils both fixed and volatile.

Appendix to Caoutchin.

1. Chlorocaoutchin.

HIMLY. (1835.) Dissertation, Gottingen, 1835, 79.

Chlorkautschin. Formed by the action of chlorine on caoutchin : also

by boiling caoutchin with terchloride of gold or bichloride of platinum.
Preparation. Dry chlorine gas is passed into a flask having a layer

of caoutchin at the bottom, the delivery-tube not however reaching to

the surface of the liquid, but terminating a few lines above it, and the

mixture being at first cooled with ice; and the resulting oil, which is

brown at first, but, when completely saturated with chlorine, becomes
colourless and viscid, and gives off a larger quantity of hydrochloric acid

gas, is washed with a very weak soda solution, then with water, and

finally dehydrated over oil of vitriol.
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Properties. Transparent, colourless, viscid. Sp. gr. 1-433. Docs
not become crystalline on cooling. Has a peculiarly strong ethereal

odour, and an intolerably and persistently sharp, burning taste.

Neutral.

Decompositions. 1. When distilled, it gives off extremely irritating

hydrochloric acid vapours. 2. Boiled for some time with oil of vitriol,

it gives off hydrochloric acid and becomes carbonised 3. By distillation

with potash, lime, or baryta, it yields a variety of oily products.
Combinations. It dissolves in hot nitric acid and in hot oil of vitriol,

separating out unchanged on cooling.
It dissolves sparingly in water, easily in alcohol and e'.her, and is

precipitated from its alcoholic solution by water.

f 2. Isoprene. C'H 8
.

C. G. WILLIAMS. (I860.) Proceedings of the Royal Society, 10, 516.

Produced, together with caoutchin, by the dry distillation of

cauotchouc and gutta percha ; purified by repeated cohobation over
sodium.

It is an exceedingly volatile liquid, of sp. gr. 0*6823 at 20. Boils

between 37 and 38. Vapour-density 2*44.

10 C
8 H
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Borneol or Borneol-alcohol.

PELOUZE. (1841.) Compt. rend. 11, 365; Ann.'Pharm. 40, 326; abstr.

J. pr. Cliem. 22, 379; J. Pliarm. 26, 645; Rcpert. 72, 364.

GERIIARDT. N. Ann. Chim. Phys. 7, 286; Ann. Pliarm. 45, 38; abatr.

Compt. rend. 14, 832; J. pr. Chem. 27, 124; further, 28, 46.

BERTHELOT. N. Ann. Chim. Phys. 56, 78; abstr. Compt. rend. 47, 2G5;
Ann. Pharm. 110, 267; Repertoire de Chimie pure, 1

, 64; Ann. Pharm.

112, 363.

Relating especially to the Modifications of Borneol :

JEANJEAN. Compt. rend. 42, 857; further, 43, 103; J. pr. Chem. 69,

204; Ann. Pharm. 101, 94; Chem. Centralbl. (1856.) 575 and 672.

Oxyde de Bornene. (Laurent.) Camphol, Alcohol campholiqiie. (Berthelot.)
Fester Borneo-camphor, Camphre fiolide de Borneo; Baros-campher, Sumatra-cam-

pher, Dryobalanops-campher, Camphora Sumatrana, C. Borniensis, C. Malayana.
Capuhr Barruhs of the natives.

Source and Formation. 1. In the cavities of old stems of Dryo-
balanops Camphora (ColebrooTce), a tree growing in Sumatra, especially in

the province of Baros, more rarely in Borneo. (De Vriese, Nederlandsch.

Kruidkundig. Archiff, 3, 1 ; Hooker's Journal of Botany, 1852, 33 and

68; abstr. Pharm. J. Trans. 12, 22; v. Kessel, Wien. AJcad. Ber. 8,

418.) It is scooped out of fissures in the stems of hewn trees with small

pieces of wood or nails. (De Vriese.) It occurs in the cavities of the

stems generally mixed with camphor-oil (p. 314), and as a crystalline
sublimate in the upper part of the cavities, when they are not quite filled

with the oil. (Motley, Pharm. J. Trans. 12, 300.)
2. Oil of valerian contains borneol (and the other constituents mentioned at

page 313), which, on rectifying the most volatile portions, sometimes, but
not always, sublimes in the neck of the retort ; hence it appears to be

produced occasionally from valerene by the action of hydrate of potash,

just as it is obtained (p. 313), sometimes abundantly, sometimes but

sparingly, on setting aside a mixture of valerene and potash-ley, and

subsequently distilling it. (Gerhardt.) The crystals thus obtained are

not borneol, but valerian-camphor, C24H20 2
, either existing ready formed

in the oil of valerian, or produced from the valerol by distillation.

(Pierlot, N. Ann. Chim. Phys. 59, 291.) This view does not agree with

Gerhard t's analyses; moreover, both Gerhardt and Rochleder obtained from oil of

valerian, common camphor, which probably can be produced only from borneol.

(Kr.)
3. From common Camphor. When camphor is heated with alcoholic

potash, borneol is produced, either with evolution of oxygen :

C2oH i6O2 + 2 HO = C20H 18O2 + 2O;

or with simultaneous formation of camphic acid :

2C20II1CQ2 + 2 HO

slowly at 100, more quickly at higher temperatures. (Berthelot.)
When 2 pts. of common camphor are sealed up in a tube with 1 pt.

hydrate of potash or soda and 5 6 pts. alcohol, and heated in the oil-

bath to 180 200 for S or 10 hours, or to 100 for several weeks, a
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product is obtained from which water separates an oil, and a solid mixture
of borneol and common camphor. The oil decanted and filtered, and
submitted to fractional distillation, yields, below 240, an additional

quantity of this mixture, a viscid oil afterwards passing over, and a

residue being left in the retort. This mixture may be purified from oil

by pressure and sublimation, and then contains about 10 per cent, of

common camphor with 90 per cent, of borneol. To remove the former,
the mixture is heated with 2 pts. of stearic acid to 200 for several hours

(or to 160 180C
for several days), whereby the common camphor is

volatilised : the residual stearate of borneol is decomposed by heating it

to 120 with -^ pt. finely pulverised soda-lime, and the borneol which
sublimes in the neck of the retort, leaving a residue of stearate of lime,
is collected : it amounts to about -^ of the camphor employed.

Properties. Small, white, transparent, easily friable crystals (Pelouze,

Gerhardt, Berthelot) ;
six-sided rhombohedral prisms. (Pelouze.) Native

borneol forms small lumps of round and oval shapes, flat, white, thin, and J inch in

diameter, mixed with very small dirty white granules, (v. Kessel.) Lighter than
water. (Pelouze.) According to Christison, it is heavier than water. (N. Br.

Arch. 48, 32.) Melts at 198 (Pelouze), less easily than common camphor.
(Gerhardt.) Boils without decomposition at 212 (Pelouze), a little

below 220 (Berthelot.) It is less volatile than common camphor.
(Gerhardt, Mosley.) Sublimes even at common temperatures, and boils

at a temperature not far from its melting point. (Berthelot.) Rotatory
powerof native borneol 33-4 to the right (Biot, Compt. rend. 11, 370),
of the artificial, 44'9 to the right. (Berthelot.) Borneol, prepared with

camphor obtained from oil of amber, exhibits 10 times less dextro-rotatory power than

artificial borneol. (Berthelot.) Borneol smells like common camphor and at

the same time like pepper (Pelouze, Gerhardt, Berthelot) ;
its odour is

more agreeable (Motley) ; it has a burning taste like a volatile oil.

(Pelouze.)

Gerhardt. Berthelot.
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borneol. Slightly heated borneol, or its cold alcoholic solution, absorbs but a small

quantity of hydrochloric acid gas. ( Berthelot.) 4. Heated for some time to

200 in a sealed tube with benzoic acid, it forms benzoate of borneol ; with
sfearic acid, stearate of borneol. (Berthelot.)

Borneol dissolves sparingly in water (Pelouze) ; not at all. (Ber-
tliclot.) It dissolves readily in alcohol and in ether. (Pelouze, Ber-

thelot.) From a solution of 2 pis. borneol in 10 pts. absolute alcohol,
100 pts. of water separate, after three days standing, 1-2 pts. of borneol,
and on agitating the liquid with ether, the ether takes up an additional

0-6 pt. of borneol. (Berthelot.)

Compounds Isomeric with Borneol.

1. Lsevo-rotatory Borneol.

Occurs in the alcohol produced by fermentation of madder-sugar, and
is obtained by collecting the laminae which crystallise out from the liquid
on standing, or in the fractional distillation conducted as described at page
313. It is pressed between filtering paper, and then purified by washing
with a large quantity of water and repeated crystallisation from ether.

(Jeanjean.) It appears to be produced from the borneene of madder fusel-oil.

(Jean jean.')

Properties. Crystalline Inmince resembling borneol, or white powder
smelling like pepper and common camphor, It deflects polarised light to

the left as much as ordinary borneol deflects it to the right.

20 C
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GUIBOURT. J. Chim. med. 7, 586; Repert, 39, 261.

DOBEREINE. Schw. 63, 484.

BLANCHET. Ann. Pliarm. 19, 214.

ZELLER. Stud, uber cither. Oele, Landau, 1850.

Essence de Cajeput, Cajepufol, Oleum cajeputi.

Source. In the leaves (also in the flower-buds, according to Lesson),
of Melaleuca trinerms, M. leucodendron (Dec.), M. Cajeputi (Boab.)

Extraction. By distilling the leaves with water (after they have
become heated by being left over night closely pressed in a sack : Mump.)
The water which passes over with the oil reddens litmus. (Schonfelder.)

From the leases of Melaleuca hypericifolia, Stickel obtained by
distillation with water, 0'4 p. c. cajeput-oil.

Properties. Pale green (Gartner, Blanche!, Stickel) ; grass-green

(Dobereiner); greenish yellow to pale green (Zeller, vid. inf.}; after

rectification with water, the first f are transparent and colourless, the

last ^ green (Schonfelder), the first J transparent and colourless (Dobe-
reiner, Blanchet), the last J pale to dark olive-green (Guibourt), trans-

parent and colourless (Dobereiner, Blanchet) ; after agitation with animal char-

coal, it is transparent and colourless (Vasrner, Br. Arch. 37, 248); transparent

(Dobereiner, Blanchet, Stickel) ; mobile. (Pfaff.) Sp. gr. 0-978 at 9

(Gartner), 915 (Schonfelder), 0'9492 at 18 (Dobereiner), 0*9274 at 25

(Blanchet), 0-916 0*919 at 18, 0'913 at 24 (Guibourt), 0'91 0'94

(Zeller); rectified with water : first distillate 0-907 (Schonfelder), 0897
(Leverkohn), 9196 at 25 (Blanchet), last O917 (Schonfelder), 0'92

(Leverkohn). Boiling point 175. (Blanchet.) The first disti'late boils at

173, the last at 175 (Blanchet), the most volatile nearly at 100. (Dobereiner.)
Odour pungent, like that of camphor (Pfaff) ; aromatic, fainter after

rectification. (Blanchet.) Cajeput-oil from Amboina smells like turpentine,

camphor, peppermint, and roses
;
that from Paris, like rue and rosemary ;

after rectifi-

cation with water, it has a pungent odour rather like turpentine than acid
;
the latter

distillate is less pungent, more like that of rose-wood or aloe- wood. (Guibourt.)
Taste burning (Pfaff), warming. (Blanchet.) Neutral to litmus.

(Schonfelder, Zeller.)

20 C ..
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Copper may be removed from the oil by distillation, inasmuch as it passes over only
with the last portion of the distillate (Schonfelder and others); by agitation with

animal charcoal (Vasmer, Br. Arch. 37, 348). A sample of cajeput-oil from Paris

contained according to Guibourt, 0'22 p.c. of copper.

Decompositions. 1. Crude cajeput-oil, when heated, yields a colourless

distillate, and leaves a resin which colours ammonia blue, and burns away
completely when set on fire (Blauchet) ;

when distilled with water, it

leaves a dark green syrupy mass which smells like aloe-wood or elemi,
and is nearly as heavy as water. (Guibourt.) 2. It dissolves iodine

without explosion (Blanchet), giving off a small quantity of yellowish
red vapours, and exhibiting a slight rise of temperature ; the rectified oil

forms with iodine, a greenish brown coagulum, which changes to a dry crumbling mass.

(Zeller.) 3. Mixed with an equal quantity of nitric acid, it acquires a

brown or black-brown colour without losing its odour (Bonastre, J. Pharm.

11, 129); becomes bluish-red if heated, and gives off gas with violence (Zeller) ;

forms, with crackling noise, a soft yellow resin. (Hesse, Crell. Ann. 1785, 1, 422.)
Nitric acid has no action upon cajeput-oil. (Blanchet.) 4. With cold oil of

vitriol, it turns yellow (Blanchet), orange, then carmine-red, with evolu-

tion of sulphurous a,cid (Dobereiner), brown-red, forming a balsam which

gradually becomes black-brown. (PfafT.) 5. It absorbs hydrochloric
acid gas, acquiring a blue, violet, and finally an amethyst-red colour.

Cajeput-oil coloured amethyst-red by hydrochloric acid gas, turns violet

in moist air, and when mixed with alcohol, deposits a heavy oil, and turns

dingy yellow. (Dobereiner.) 6. Potassium abstracts oxygen from

cajeput-oil without turning it brown. (Blanchet) It does not act on

cajeput-oil more strongly than on oil of turpentine ; the evolution of gas,
which is weak even at first, soon ceases. (Dobereiner.) 7. Green oil

of cajeput becomes yellow by contact with aqueous ammonia (Dobereiner),
sometimes quite colourless (Guibourt), the ammonia likewise remaining
colourless (Dobereiner), assuming various shades from greenish blue to

blue (if the oil contains copper ?) (Guibourt.) S. When shaken up with

aqueous ferrocyanide ofpotassium, it is decolorised, or acquires a greenish

yellow colour, and deposits a red powder (in case it contains copper ?)

(Guibourt.) 9. Boiled with nitroprusside of copper, it yields a black

precipitate, and turns brown. (Heppe, N. Br. Arch. 89, 57.) 10. When
it is continuously agitated with J-y of corrosive sublimate, calomel is

separated, and the oil acquires a blue-brown colour, which afterwards

continuously increases in depth. (Simon, Pogg. 37, 557.) 11. When
kept in copper vessels, it dissolves copper and turns green. (Guibourt.)

Cajeput-oil dissolves readily in alcohol. (Guibourt, Zeller.)

3. Oil of Coriander.

TROMMSDORFF. N. Br. Arch. 2, 14.

KAWALIER. Wien. AJcad. Ber. 9, 313; J. pr. Qhem. 58, 226; abstr.

Ann. Pharm. 84, 351; Chem. Centralbl. 1852, 746; N. J. Pharm.

23, 479.

Source and Extraction. In coriander, the fruit of Coriandrum

sativum. L, The bruised fruits are distilled with water.
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Properties. Colourless oil (Trommsdorff), pale yellowish. (Kawalier.)

Sp. gr. 0-859 (Trommsdorff), 0'871 at 14. (Kawalier.) Boiling

point 150 (but not constant). (Kawalier.) Smells like coriander, but

more agreeably ; tastes aromatic, but not burning (Trommsdorff), like

coriander. (Kawalier.) Neutral. (Trommsdorff.)

Kawalier.

20 C
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Properties. Yellow or faintly greenish ; that which distils between

178 and 188 is colourless, mobile, and feels rough between the fingers.

Sp. gr. 0-931 at 16'2; 0-921, rectified at 1 78 188. Boiling point not

constant, but ranging chiefly between 176 and 188. It begins to boil

slightly at 130, boils regularly at 176, two-thirds distilling over rapidly
at 178. It does not solidify on cooling. Odour penetrating, un-

pleasantly like camphor and cajeput-oil ; more delicate, after rectification

between 178 and 188. Has a burning taste, and produces a scratching
sensation in the throat. Neutral.

20 C
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MARTIUS. Ann. Pharm. 25, 305; further, 27. 44. N. Repert, 1, 541.

DUMAS & STAS. N. Ann. Chim. Phys. 1, 48; Ann. Pharm. 38, 184.

DELALANDE. N. Ann. Chim. Phys. 1, 120; J.pr. Chem. 23, 387; Ann.

Pharm. 38, 337.

DUTROCHET. Compt. rend. 12, 2, and 29, and 126, and 598.

GLAUS. Petersb. Acad. Bull. 9, 229; Rev. scient. 9, 181; J.pr. Chem. 25,

257; N. Br. Arch. 30, 170.

GERHARDT. N. Ann. Chim. Phys. 7, 282; J. pr. Chem. 28, 46; Ann.

Pharm. 45, 34.

ROCHLEDER. Ann. Pharm. 44, 1 and 3 and 9.

DOPPING. Ann. Pharm. 49, 353.

BINEAU. N. Ann. Chim. Phys. 24, 337; J. pr. Chem. 46, 296; Ann.
Pharm. 78, 276; abstr. Report, 110, 176; Pharm. Centralbl. 1849,

56; Compt. rend. 27, 184.

BERTHELOT. N. Ann. Chim. Phys. 56, 78; abstr. Compt. rend. 47, 266;
Ann. Pharm. 110, 367.

Memoirs relating especially to the Modifications of Camphor.

DESSAIGNES & CHAUTARD. N. J. Pharm. 13, 241; J. pr. Chem. 45, 45;
abstr. Ann. Pharm. 68, 342.

CHAUTARD. Compt. rend. 37, 166; N. J. Pharm. 24, 168; J. pr. Chem.

60, 139; Pogg. 90, 622; abstr. Chem. Centralbl. 1853, 636; N. Br.
Arch. 76, 168.

JEANJEAN. Compt. rend. 42, 857; further, 43, 103; Inst. 1856, 176 and

260; J. pr. Chem. 69, 204; Ann. Pharm. 101, 94; Chem. Centralbl.

1856, 575 and 672.

Camphora, Camphre, Campher ; Laurus campher ; Dextro-camphor, Camphre
droit ; Kistencampher oder chinesischer oder Formosae-campher : Tubbencampher, or

llatavian, Dutch, Japanese Camphor. Oxyde de camphene (Berthelot.) Aldehyde
campholique (Berthelot.) Not known to the Greeks and Romans; first introduced
into Europe by the Arabians; first noticed by Actius towards the end of the fifth

century ; regarded by Agricola (de natura fussilis} as fossil resin ; by others, as a resin

or a tree-gum.

Source and Extraction. In all parts of the camphor-tree (Laurus
Camphora, L.), indigenous in China and Japan. It is obtained in those
countries by boiling the comminuted parts of the plants with water in

kettles, which are covered with rushes or rice-straw, and with an iron

helm : crude camphor then sublimes into the straw, and is converted
into refined camphor (generally in Europe) by sublimation, either per se

or with chalk or lime. Camphor-trees raised in hot-houses, likewise

yield camphor. (Goppert, N. Br. Arch. 20, 93.)

Formation. 1. By heating borneol with moderately strong nitric
acid. (Pelouze, Compt. rend. 11, 365 ; Ann. Pharm. 40, 326 ; J. Pharm.
26, 645.) An oil forms on the surface of the acid, and from this oil camphor
separates on addition of water. (Pelonze.) 2. By the action of platinum-
black on camphene (p. 271). (Berthelot, Compt. rend. 47, 266.)
3. By distilling oil of valerian with fuming nitric acid (Rochleder) ; but,
according to Pierlot (N. Ann. Chim. Phys. 56, 291), camphor is not
formed in this manner (seepage 322). 4. When oil of sage is dropped
into fuming nitric acid, a solution ia formed, from which common camphor

z 2
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sublimes on distillation. (Rochleder.) 5. By distilling oil of tansy
with bichromate of potash and sulphuric acid. (Persoz, Compt. rend. 13,

433; Vohl, N. Br. Arch. 74, 16; Pharm. Centr. 1853, 319.) 6. By
the action of chlorine gas on oil of sassafras. (Faltin, Ann. Pharm. 87,

376.) 7. Common camphor is formed by distilling amber with nitric

acid, and may be separated by neutralising the distillate with potash and

extracting with ether. (Dopping.) 8. Macfarlane obtained common

camphor by heating camphor-oil (p. 314) with nitric acid.

Properties. White, translucent, tough mass, generally with a crystallo-

granular structure, made up of octohedrons or segments of octohedrons.

When crystallised by slow spontaneous sublimation during a space of

three years, it forms perfectly transparent, six-sided tables, some of

which have a diameter of 7 or 8 millimetres, and a thickness of 2 milli-

metres, the greater number, however, being only \ to \ & millimetre

thick. Crystalline system, the rhombohedral. Combination of the

terminal face p (Fig. 133) with the pyramid r and the six-sided prism s

(Fig. 135). p : r = 118 9' ; whence follows r : r at the base = 123 42'.

Negatively double-refracting. (Descloizeaux.) May be impressed with the

nail, cut with a knife, and pulverised, not per se, but when moistened with

alcohol, and easily crumbled to small angular lumps. It forms dendritic

crystals, the form of which is not influenced by light or by the solvent. (Reinige,
N. Br. Arch. 48, 307.) A solution of a small quantity of camphor in a drop of

alcohol leaves, when evaporated on a glass plate, crystals, which, when examined by the

microscope with polarised light, exhibit beautiful colours (a property which distinguishes
natural from artificial camphor). (Bailey, Sill. Ann. J. Mai. 1851; Chem. Centralbl.

1851, 592.)

Sp. gr. 0-9887 (Brisson), 0-9968 (Newton); 1-00 from to 0-6,
0-998 at 6-25, 0'992 from 10 to 12'5. (Brisson, N. Br. Arch. 48, 327.)

Camphor in small lumps floats on water at 15, has a specific gravity

equal to that of water at 6'25, and floats on it again at 11. (Brisson.)

Camphor, at the temperature at which water possesses its maximum
density, does not follow the same law of expansion as water, but contracts

continuously as the temperature falls. (Muucke, Repert. 48, 246.)

Camphor melts at 150 (Venturi), 175 (Gay-Lussac), 142-2.

(Thomson, Ann. Phil 1820, 392.) It boils at 204 (Gay-Lussac), 204'4

(Thomson), and may be sublimed without decomposition ; it volatilises

in the air even at ordinary temperatures. Vapour-density = 5 '468.

(Dumas.) Tension of the vapour at 15'5 = 0'004 met. of a column of

mercury.
Rotatory power 37' 4 to the right, diminishing however as the solution

becomes more dilute. In solutions of camphor in acetic acid, the rotatory power
varied with increased dilution from 36'2 to 30'6 to the right; in absolute alcohol,

from 37-28 to 34-23 to the right. (Biot, N. Ann. Cairn. Phys. 36, 257 ; Compt. rend.

?5, 233; Ann. Pharm. 84, 160. The rotatory power of camphor increases with the

i efraugibility of the rays more than that of most other bodies. (Arntsen, N. Ann. Chim.

Phys. 54, 417.) It is only camphor melted by heat, not solid crystallised
camphor, that acts upon polarised light. (Descloizeaux, N. Ann. Chim.

Phys. 56, 220.)

Camphor has a peculiar, aromatic, penetrating odour. The odour is

disguised by addition of musk (Fleischmann, Repert. 104, 252
;
Pharm.

Centi all. 1850, 432); and completely destroyed by mixture with Asa-

foetida, galbanum, sctgapene, anime, or tolu-balsam ; partially by mixture
of dragon's blood, olibanum, mastic, benzo'in, opoponax, tacamcthac, guaiac,
or gum ammoniacum ; the odour is not destroyed by admixture of jalap,
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resin, gamboge, euphorbium, bdellium, amber, myrrh, scammony, sandarach,

pine-resin, colophony, or China-resin. (Planche, N. Br. Arch. 22, 107.)

Camphor is not altered by exposure to light or air. Its taste is

warming, bitter, and burning.
Small lumps of camphor thrown upon water, exhibit a rotatory motion.

The cause of this movement has been supposed to be : 1. An electric

current between the camphor and the sides of the vessel containing the

water. (Romieu, Mem. de VAcad. 1756.) 2. An odoriferous elastic

fluid, which, by surrounding the camphor, impedes the action of air and

water upon it. (Prevost, Ann. Chim. 21, 255.) 3. The attraction of

camphor for air and water, and its simultaneous solution in the one and

the other. 4. The expansion of an oil, which, being given off from the

camphor in the form of vapour, is attracted by the surface of the water

and forms a thin layer thereon, this expansion being visible in the force

with which all foreign particles floating on the water are repelled.

(Ventury, Ann. Chim. 21, 262; Corradory, Ann. Chim. 37, 38.)
5. The efflux of the camphor itself into the water and into the air.

(Serullas, J. Phys. 91, 172.) 6. The volatilisation of the camphor and

its simultaneous solution in the nearest particles of water. (Matteucci,
Ann. Chim. Phys. 53, 216.) 7. The attraction of the water for the

camphor, and the repulsive action exerted by the latter upon the water,
two opposite directions of one and the same force, which acts in a curve,

one extremity of whose major axis corresponds with the neighbouring
bodies from which this force proceeds. (Dutrochet.)

1. Saussure. 2. Gbbel. S.Thomson. 4. Ure. 5. Dumas.

20 C 120 78-94 74
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According to Saussure, camphor is produced by the union of 1 at. carbonic oxide

and 5 At. oil-gas ; according to Liebig's first analysis, it corresponds to the formula
C 12H9

O; according to Dumas, it agrees with the formula C10H8O, and consists of 1 vol.

camphogen and ^ vol. oxygen, while Blanchet & Sell supposed it to contain a multiple
of the radical C4H3

,
in combination with oxygen. Common camphor is related to

borneol in the same manner as aldehyde to alcohol. (Berthelot.)

Decompositions. 1. Camphor -vapour, passed through a red-hot glass
or porcelain tube, yields a combustible gas, which explodes with 2 vols.

oxygen, producing ] -45 vol. carbonic acid (Cruikshank) ;
a volatile oil

containing camphor, easily soluble in alcohol
;
a combustible gas of sp. gr.

0*8397, 1 vol. of which absorbs by explosion 1*4554 oxygen, producing
0*955 vols. carbonic acid : no charcoal separates from the camphor
vapours. (Saussure.)

2. Camphor loses its odour completely when an electric current is

passed through it for some time
;
the camphor thus deprived of smell

remains inodorous for a while, even when removed from the action of the

current and in contact with the ground, and recovers its odour after a

longer time. (Libri, Ann. Chim. Phys. 37, 100 ; Schw. 53, 175.)
3. Camphor, when set on fire, burns with a smoky flame, producing

carbonic acid and water. A small quantity of camphoric acid (? Gm.)
is formed at the same time, and charcoal remains behind. (Bouillon-

Lagrange.) Spongy platinum laid on camphor begins to glow when the

camphor is set on fire, continues glowing after the flame is blown out,
and penetrates through the camphor, while the camphor-vapours in the

neighbourhood form an arborescent crystalline sublimate. (Stratingh,

Report. 21, 410 ; Van Dyk, Repert. 21, 235.)
4. Moist chlorine converts camphor, with evolution of hydrochloric

acid, into a liquid compound (hydrochlorate of camphor). (Claus.)
Chlorine, passed into an alcoholic solution of camphor, decomposes the

alcohol, and at last slowly decomposes the camphor. (Claus.) Camphor
melts in chlorine gas to a liquid, which is scarcely heavier than water,
rotates to the right, gives off chlorine in the air, leaves dextro-rotatory

camphor, explodes readily in sunshine, and deposits camphor. (Deville,
Ann. Chim. Phys. 75, 58.) Burning camphor goes out in chlorine gas,
but burns away in it with a dark red flame and deposits charcoal, if it be

wrapped up in tinfoil, and the tinfoil sprinkled with powdered sulphide
of antimony. (Mcerten & Stratingh, Schw. 3, 442 ; N. Tr. 16, 300.)

6. Heated with iodine, it gives off hydriodic acid gas (Colin & Gaul-

thier), only after long-continued action (Guyot, J. Phys. 5, 233) ; compare
lodocamphor.

7. By prolonged boiling with nitric acid, it is converted into cam-

phoric acid. (Bouillon-Lagrange.)
8. Camphor, heated with oil of vitriol to 100 for 12 13 hours, is

resolved into camphrene (p. xiii. 156), sulphurous acid gas, arid charcoal.

(Chautard, Compt. rend, 44. 66
; J. pr. Chem. 71, 310.) Heated for an

hour with excess of oil of vitriol, it is converted into a volatile oil, which
has the chemical properties and composition of camphor, but less rotatory

power, and, when heated with potash to nearly 200, is converted into a
solid camphor, whose rotatory power is less than that of the original

camphor, but greater than that of the oily camphor. (Delalande, Jnstit.

307, 399.) According to Gerhardt (Traite, 3, 694), the oil obtained by
Delalande is probably cymene ; according to Chautard, it is camphrene
containing camphor. Camphor, heated with oil of vitriol forms, with

evolution of sulphurous acid gas, a brown mass, from which water



CAMPHOR. 343

separates a brown substance ; on continuing the heat, sulphurous acid

gas goes off, together with water, a yellow oil smelling like pepper-

mint, and camphor, and lastly, sulphuretted hydrogen, which decomposes
with the sulphurous acid j

and there remains a black-brown mass, of

which 49 pts. dissolve in water or in alcohol, while 51 pts. remain

undissolved. (Hatchett ; Chevreul, Ann. Chim. 73, 68 ; Gilb. 44, 164.)

When camphor is heated with water and a small quantity of sulphuric

acid, the escaping vapours redden litmus. (Buchner, Repert. 9, 184.)

9. Camphor, distilled with anhydrous phosphoric acid, is resolved into

water and cymene. (Delalande, N. Ann. Chim. Phys. 1, 368.) Heated

with concentrated hydrated phosphoric acid, it volatilises for the most

part undecomposed, the acid ultimately acquiring a black-brown colour.

(Buchner, Repert. 22, 420.)
10. Tercldoride of phosphorus, or chlorine gas, converts camphor into

quadro- or sex-chlorinated camphor, according to the quantity of the

chlorine passed in. (Glaus.) Distilled with penta- chloride of phosphorus,
it is converted into a crystalline substance, which has the appearance and

odour of mono-hydrochlorate of turpentine oil, is sparingly soluble in

alcohol, yields by repeated distillation a chlorinated oil smelling like

turpentine and probably containing C20H 15
C1, and is itself composed of

C20H 16CP : it remains dissolved in the chlorophosphoric acid which passes
over at the same time, is precipitated from this solution by water, and

is not decomposed by alcoholic potash. (Gerhardt, Traite, 3, 694.)

C20H 16O2 + PCI5 = PC13O2 + C2 H 16C12.

Camphor dissolved in bromine, is decomposed by terbromide of phos-

phorus, with rise of temperature and evolution of hydrobromic acid,

yielding only bromocamphor. (Glaus.)
11. Camphor is set on fire by chlorochromic acid. (Thomson, Pogg.

31, 607; Phil. Trans. 1827.)
12. By pentacldoride of antimony, at 100, camphor is converted, with

violent intumescence and sudden evolution of hydrochloric acid, into a
red -brown viscid mass. This mass, when shaken up with water, deposits

powder of algaroth having a brown tint, while hydrochloric acid and a

small quantity of chloride of antimony remain in solution. The alcoholic

extract of the precipitated algaroth-powder leaves on evaporation a soft

resin, having an agreeable odour, but not like that of camphor, and a

sharp taste, producing a scratching sensation in the throat
; this resin,

when distilled, gives off hydrochloric acid gas and an oil, colourless at

first, but afterwards becoming coloured, and having a pleasant taste, like

that of peppermint, and leaves a balky, shining charcoal. The algaroth-

powder, after exhaustion with alcohol, still yields a black brown resin to

ether. (Glaus.)
13. When camphor-vapour is repeatedly passed, under pressure,

over heated potash-lime, camphilate of potash is produced. (Delalande.
N. Ann. Chim. Phys. 1, 120

; Ann. Pharm. 38, 3:27.) Camphor, enclosed
in a sealed tube with alcoholic potash or soda, and heated in the oil-bath

to 180 200 for 8 or 10 hours, is converted into borneol (p. 332), with
which a little camphor generally remains mixed. (Berthelot.)

14. Camphor continuously boiled with aqueous permanganate of potash
reduces it, with formation of cainphorate of potash. (Cloez & Guignet,
Compt. rend. 46, 1110

;
J. pr. Chem. 75, 177.)

15. When camphor-vapour is passed through a red-hot tube filled

viitli fragments of lime, a strongly coloured oil passes over, which has a
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strong and peculiar odour, is lighter than water, boils at 75 after recti-

fication, and dissolves in alcohol and in ether, but not in water. This is

Fremy's campbrone = C GOH44 2
,
and contains 85 '03 p. c. C, 16-25 H, and

4'72 (calculation 85-71 p. c. C, 10-47 H, and 3'82 O). If the lime is raised
to a very bright red heat, the camphrone is further resolved into carbonic

oxide, carburetted hydrogen, and naphthalin. (Fremy, Ann. Chim. Phys.
59, 16 ; J. pr. C/iem. 5, 355 ; Ann. P/iarm. 15, 286.)

16. When camphor-vapour is slowly passed over red-hot iron, water
and benzene (xi, 134) are produced, or an oil isomeric therewith, which
boils at 140, has a pale yellow colour, is lighter than water, and has a

peculiar aromatic odour. (Composition, see xi., 137.) At a very high
temperature, naphthalin is likewise produced. (D'Arcet, Ann. Chim.

Phys. 66, 310 ; /. pr. Chem 13, 248 ; Ann. Pharm. 28, 83.)
17. Camphor, mixed with 2 pts. of alumina or clay, and distilled, is

resolved into carbonic acid, carburetted hydrogen, ernpyreumatic oil, and
a residue of charcoal. There is formed at the same time a small quantity of cam-

phoric acid (? Gm.). (Bouillon-Lagrange.)
18. With melting chloride of zinc, it is resolved into water and

cymene (Gerhardt, p. 183) :

C20H16Q2 - 2 HO + C20H14
.

19. Heated with corrosive sublimate, it emits an odour like turpentine
and gives off hydrochloric acid gas, leaving a black-brown mass, which,
when exhausted with alcohol, leaves charcoal and calomel. (Glaus.)

Combinations. With Water. Camphor dissolves in 1000 pts. of

water (Giese); the solution acquires the odour and taste of camphor,
becomes turbid with aqueous potash, not with aqueous ammonia or soda.

Heated with water in a Papin's digester, it dissolves more abundantly,

apparently with decomposition, without separating on cooling. (Pfaff,

Syst. d. Mat. med.) Its solubility in water is increased by the presence
of the stronger acids, but not of carbonic acid. (Giese, Brandes.) In

boiling water, camphor volatilises for the most part with the aqueous
vapour. (Buchner, Repert, 9, 284.)

Camphor melts with phosphorus when the two are heated together,
the compound subliming without taking fire or shining. The sublimate

shines when rubbed, but not by the mere heat of the hand Phosphorus heated in

camphor-vapour melts without shining. J. Davy, N. Ed. Phil. J.

15, 48; Schw. 68, 384.)

Camphor may be melted with sulphur. At medium temperature
and pressure, it absorbs sulphurous acid gas abundantly, and when
saturated therewith, forms a colourless liquid, which is heavier than

water, gives off sulphurous acid gas on exposure to the air and leaves

camphor, and, on addition of water, deposits camphor, and dissolves

iodine. The quantity of sulphurous acid gas absorbed by camphor
depends upon the pressure and temperature. (Bineau.)

100 pts. camphor absorb of sulphurous acid gas under a pressure of

0'70m.

at 4'0 70-5 parts.

8*0
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Camphor dissolves in 0'36 pts. of cold, or in a .small quantity of warm
oil of vitriol, forming a compound which is liquid like pitch while

warm, solidifies on cooling, and is soluble in alcohol (Wenzel) ; it dis-

solves in 4 pts. oil of vitriol at 100, forming a dark yellow liquid

(Chautard, Compt. rend. 44, 66, J. pr. Chem. 71, 310); from the solution

when fresh, the camphor maybe separated by water. (Chautard.)

Camphor, if well cooled, slowly unites with anhydrous sulphuric acid,
almost without evolution of gas, to a soft brown mass, from which water

separates the greater part of the camphor in its original state. (Bineau.)

Camphor does not absorb sulphuretted hydrogen. (Bineau.) It

dissolves in bisulphide of carbon, forming a liquid which mixes with

alcohol, but not with water, and is not precipitated by water. (Lam-
padius.)

Equal parts of camphor and iodine triturated together form iodo-

camphor. (Claus.) According to Guyot (J. Phys. 5, 233), equal parts
of iodine and camphor do not unite at ordinary temperatures, but after

some time, the mixture liquefies and gives off iodine without losing the

odour of camphor. Camphor dissolves a small quantity of iodine in the

cold, and when heated with it, melts to a dark red-brown mass which
solidifies on cooling and has the odour of its constituents (Wirickler,

JRepert, 32, 273); triturated with -^ of its weight of iodine, it forms a
black-brown mass producing yellow stains. (Voget, N. Br. Arch.

16, 155.)

Camphor dissolves abundantly and without decomposition in bromine

(Claus), forming a nearly inodorous mass which on cooling solidifies in a

crystalline mass (Balard, Ann. Chim. Phys, 32, 377), consisting of beau-

tifully crystalline bromocamphor. (Laurent.) The solution of camphor
in bromine is converted by phosphorus into liquid bromide of camphor,
with formation of terbromide of phosphorus, evolution of hydrobromic
acid, and great rise of temperature. (Claus.)

Camphor absorbs a small quantity of dry chlorine in sunshine, thereby
acquiring a yellow colour in a few weeks.. (Claus.) Camphor melted
at 170 does not absorb chlorine, but volatilises uudecompused. (Claus.)

Camphor unites with hydrochloric acid gas in proportions varying
according to temperature and pressure. (Bineau.)

100 pts. of camphor absorb of hydrochloric acid gas, according to

Bineau :

at 3'0 and under 0'738 met. pressure 26'0 parts.
3-0

7'0

7-0

9-0

13-0

15-5

18-5

20-0

24-0

0-232

0-740
0-230

0-288

0-322

0-744

0-735

0-740

0-747

17-0

24-0

16-3

15-8

15-3

20-5

20-4

20-0

19-0

Camphor no longer absorbs hydrochloric acid gas

at 12-0 and under 0'22 met. pressure.

,, 15-0 0-34

20-0 0-39

,. 210 0-42
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100 vol. camphor- vapour absorb 23'6 vol. hydrochloric acid gas.

(Bineau.) Camphor at 10 and under pressure of 0*726 met. absorbs

144 vol. hydrochloric acid gas and deliquesces with it to a transparent
colourless liquid (Saussure, Deville, Ann. Chim. Phys. 15, 58), having less

rotatory power than camphor. (Deville.)

Camphor dissolves in 2-6 pts. of concentrated hydrochloric acid, and is

precipitated from the solution by water. (Wenzel.)
Fluosilicic acid gas is not absorbed by camphor. (Bineau.)

Camphor does not absorb nitrous gas. (Bineau.) With nitrous gas
and oxygen, or with vapour of hyponitric acid, it forms a pale yellow liquid

greenish if it contains but a small quantity of nitrous acid which,
when exposed to dry air, gives off red fumes till it becomes covered with

a crust of camphor, is decomposed by water into camphor and decom-

position-products of hyponitric acid mixes with alcohol and ether, giving
off gas, and similarly with hyponitric acid, dissolves ~ of iodine at

ordinary temperatures, and, when saturated at 18 contains 79 p. c.

camphor and 21 p. c. hyponitric acid. The hyponitric acid compound
of camphor gives off hyponitric acid when immersed in sulphurous acid

gas, and the sulphurous acid compound effervesces strongly when hypo-
nitric acid is poured upon it ; in each case, a crystalline compound is

produced, which soon turns yellow and gives off red vapours, deliquesces

readily, and is resolved by water into camphor, sulphuric acid, nitric

acid, and nitrous gas. Camphor dissolves in cold concentrated nitric acid,

forming with it a colourless or yellowish oil (nitrate of camphor-oil), which

deposits camphor when mixed with water. Camphor dissolves in pt.
of cold fuming nitric acid. (Wenzel.) The camphor-oil which rises to

the surface when 1 pt. camphor is heated with 16 pts. dilute nitric acid

contains 72' 3 p. c. camphor and 27'7 p. c. nitric acid. (Brandes.) The

camphor-oil thus produced turns red and afterwards yellow when treated

with hydrochloric acid (Bouillon-Lagrange) ; it scarcely dissolves any
metal but mercury, because it immediately coats the metal with camphor;
it is miscible with alcohol. (Wenzel.) Camphor absorbs about 1 vol.

ammonia-gas. (Saussure,)

Camphor is insoluble in aqueous alkalis, and does not combine with
the other metallic oxides. From an intimate mixture of camphor with
carbonate of lime or carbonate of magnesia, water is said to take up three

times as much camphor as it dissolves when shaken up with camphor
alone.

Camphor is but sparingly soluble in vinegar, but it dissolves in ^ pt.
concentrated acetic acid, forming a thickish, sharp-tasting, easily volatile,

perfectly combustible liquid. (Pfaff, Syst. d. Mat. med.) When cam-

phor dissolves in moderately strong acetic acid, the solution is effected

only by the more concentrated portion of the acid, and a watery liquid

separates containing a little acetic acid and a trace of camphor. (Vau-
quelin, Schw. 35, 437.) It dissolves slowly, but abundantly in cold

valerianic acid; the colourless viscid solution may be distilled without

decomposition, and, when mixed with 30 pts. of water, deposits camphor.

(Trommsdorff.)
Camphor dissolves at 12 in

-f pt. of alcohol of sp. gr. 0*806. (Saus-

sure.) The colourless solution (spirit of camphor, Camphergeisl,

Spintus vim camphoratus), has a sharp taste, and when prepared warm,
deposits part of the dissolved camphor on cooling ; when distilled, it gives
off alcohol and leaves camphor, and deposits camphor when mixed with

water. 3 pts. alcohol, which, at ordinary temperatures, dissolve 1 pt. of
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corrosive sublimate, take up 2 pts. of that compound on addition of 1 pt.
of camphor ; 3 pts. on addition of 3 pts. camphor ; 6 pts. on addition of

6 pts. camphor. (Karls, Pogg. 10, 608.) 16 pts. alcohoi of sp. gr.

0-865 dissolve 7 pts. of corrosive sublimate, and 9'6 pts. after addition of

4 pts. camphor ; by agitation with finely pulverised corrosive sublimate,
a solution is at length obtained, containing 25 pts. camphor and 16 pts.

sublimate in 4 pts. alcohol. This solution is syrupy, has a sp. gr. of

1*326, and deposits a small quantity of calomel. When diluted with

alcohol, it exhibits, with ammonia, potash, and iodide of potassium, the

same reactions as corrosive sublimate. Mixed with water, it deposits

camphor, and when covered with water and left to itself for a consider-

able time, it deposits camphor together with crystals of corrosive subli-

mate. When saturated with chlorine gas, it smells strongly of chloride

of ethyl, and, if then left to evaporate, leaves a brown magma which

deposits calomel on addition of alcohol, and whose alcoholic solution

deposits brown camphor when mixed with water, yields on evaporation a

brown resin containing corrosive sublimate, and turns brown when
distilled, yielding a sublimate free from mercuric chloride which smells

of camphor and chloride of ethyl, and deposits camphor on addition of

water and leaving a black residue which contains calomel. (Simon,

Pogg, 37, 553.)

Camphor dissolves in much less than its own weight of wood-spirit.

(Gm.) It dissolves abundantly in acetone. (Trommsdorff.) In
-^

chloroform. (Smith, N. J. Pharm. 15, 441.)

Camphor dissolves abundantly in ether, and increases the solvent

power of ether for corrosive sublimate. 4 pts. of ether per se dissolve

1 pt. of corrosive sublimate; on addition of 1 33 pts. camphor, the same

quantity of ether dissolves 1*33 pt. ;
with 4 pts. of camphor, it dissolves

2 pts. ;
with 8 pts. of camphor, 4 pts., and with 16 pts. of camphor, 8 pts.

of corrosive sublimate. (Karls, Pogg. 10, 608.) Camphor dissolves

abundantly in compound ethers.

Camphor dissolves readily in volatile oils : from a hot solution part of

the camphor crystallises on cooling. It dissolves abundantly in benzene.

(Mansfield, Chem. 8oc. Qu. J. 1, 263.)

Camphor dissolves \\\ fixed oils and/ate, and in some resins. Heated
to 112 with a few drops of almond-oil and T̂ corrosive sublimate, it

deliquesces after half an hour, turning brown and giving off hydrochloric
acid ;

the product dissolves completely in a larger quantity of almond-oil,
and in alcohol with a residue of calomel. (Simon, Pogg. 37, 553.)

Appendix to Camphor.

I. lodocamphor.

CLAUS. (1842.) J. pr. Chem. 25, 264.

Formed by triturating together equal parts of iodine and camphor.
Brown, viscid mixture, which volatilises on exposure to the air more

rapidly than either of its constituents alone. When distilled, it gives off

hydriodic acid gas, and yields a bro\vn, mobile distillate having a harsh

disagreeable taste like that of turpentine (and, according to Guyot,
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J. Phys. 5, 223, an empyreumatic odour), and consisting of camphin, a

small quantity of colophene (p. 279), camphocreosote (vide inf.}, concen-

trated aqueous hydriodic acid, a little undecomposed camphor, and free

iodine, whilst in the retort there remains a black campho-resin contami-

nated with charcoal, a little camphin, colophene, campho-creosote, and
iodine (2C

20H 16 2+ I=1 at. camphin (C
18H 16

),
3 at. water, 1 at. hydriodic

acid, 1 at. camphoresin (C
20H 12

),
2 at. carbon, and 1 at. oxygen, which is

expended in the formation of camphocreosote)? Aqueous alkalis decom-

pose iodocamphor, separating the camphor in its original state.

lodocamphor is insoluble in water, but dissolves easily, with hyacinth-
red colour, in alcohol and ether. (Glaus.)

2. Bromide of Camphor.

LAURENT. (1840.) J. pr. Chem. 20, 498. Rev. scient. 11, 263; J.pr.
Chem. 28, 333; Compt. rend. 10, 532.

CLAUS. J. pr. Chem. 25, 260.

Bromcamphor, Bromure de camphre, Camphre bromure, oucyde de camphene
bromure. (Laurent.)

Formation. By dissolving camphor in bromine. (Laurent.) When
phosphorus is gradually added to a solution of camphor in bromine, oily
bromide of camphor is formed, and may be separated from the solution

by water. (Glaus.)

Preparation. Camphor is dissolved in cold bromine, and the crystals
which separate from the mother-liquor immediately or after a few hours

(though not always) are quickly pressed between paper, and protected
from the action of light. (Laurent.) The warm solution of camphor in

bromine deposits unaltered camphor on cooling. (Laurent.)

Properties. Red, right rhombic, or rectangular prisms.

Laurent.

C^H^O2 152 .... 51-2
2 Br .. .. 160 . 48-8 51-2

C2H 16O2
,Br

2 312 .... lOO'O

Claus considers Laurent's analysis incorrect, owing to the proneness of the bromide

of camphor to decomposition.

Decompositions. Bromide of camphor, when exposed to the air,

deliquesces, gives off bromine, and leaves camphor. When distilled, it

yields bromine, camphor, a small quantity of hydrobromic acid, and a
brominated oil. In aqueous potash it deliquesces, and deposits camphor,
after continued agitation.

It dissolves in water, the red solution gradually depositing camphor.
(Laurent.)
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3. Quadrichloro-camphor. C20IT2C14 2
.

CLAUS. (1842.) J. pr. Chem. 25, 259; Rev. scient. 9, 181.

Camphre quadrichlore, Vierfach-chlorcampher.

A solution of camphor in 3 pts. terchloride of phosphorus is com-

pletely saturated with chlorine ;
the solution which forms at first, with

evolution of hydrochloric acid, is ultimately heated to 1 00; the clear, pale

yellow, balsam-thick product is washed with water and aqueous soda
;
and

the hydrated chlorocamphor which then separates as a cream-like mass, is

collected and freed completely from water by heating it in the water- bath,
and passing a current of dry air through it. In this manner, according
to the quantity of the chlorine passed through, other chlorocamphors

may be formed, containing 1 6 at. chlorine. (Glaus.)

Properties. Greenish, nearly colourless, transparent, unctuous oil

having at 1 00 the consistence of olive-oil. It has an agreeable aromatic

odour, and a bitter caniphorous taste, afterwards sharp and scratching.
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The flowering plant, either fresh or dried, is distilled with water. It

yields 0*312 p. c. of oil. (Buchner, Martius.)

Properties. Dark green (Leblanc), dirty green (Martius), dark

yellow-brown (Zeller). It does not become colourless by repeated rectification.

(Leblanc.) The green colour of the oil is due to a peculiar colouring matter ; when worm-
wood-oil is distilled with oil of lemon and oil of cloves and water, colourless wormwood-
oil passes over first, and at last green oil of cloves. (Sachse.) Sp.gr. 0'973 at 24

(Leblanc) j 0'90 0-96 ; from the leaves, 0'92 ;
from the flowers, 0'94. (Zeller.)

Distils between 180 and 205, and, after repeated rectification over lime,
almost wholly at 205. Rotatory power 20*67 to the right. Vapour-
density = 5*3. (Leblanc.) Has a strong penetrating odour of worm-
wood and a burning taste (Leblanc) ; its taste is peculiarly ethereal,

sharp, and bitterish. (Martius.) Neutral. (Zeller.)

20 C
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4. Volatile Oil of Pulegium micranthum,

BDTTLEROW. (1854.) Petersb. A cad. fiidl. 12, 241; abstr. Pharm.
Centralbl. 1854, 359.

Source. In Pulegium micranthum, a plant growing on the southern

steppes of Russia, especially round Sarepta and Astrachan.

Properties. Yellowish j after rectification, colourless or slightly

yellowish, mobile. Sp. gr. 0-932 at 17. Begins to boil at 202, and
boils with tolerable regularity at 227. It does not solidify at 17.
Smells and tastes like the oils of peppermint and sage.

20 C
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Camphic Acid.

BERTHELOT. (1858.) N. Ann. Chim. Phys. 56, 94; abstr. Ann. Pharm.

112, 367.

See p. 332. Formed, together with borneol, by heating common

camphor for 8 or 10 hours with alcoholic potash to 180 200 in sealed

tubes. The contents of the tubes are exhausted with water j the

undecomposed camphor and the borneol are removed by filtration ; the

solution, containing potash and camphate of potash, is concentrated by
evaporation after neutralisation with sulphuric acid

;
the mother-liquor is

decanted from the sulphate of potash, which separates on cooling, and

evaporated to dryness j the residue is exhausted with alcohol ; the

alcoholic solution is evaporated over the water-bath ; the residue is again
exhausted with alcohol ; and the camphate of potash, which remains as

a syrup after the evaporation of the alcoholic solution, is decomposed by
dilute sulphuric acid.

The acid forms a nearly solid resin more or less coloured. It is difficult

to obtain pure.

When heated, it yields an oil, a crystalline, not acid sublimate, and

tar, leaving spongy charcoal. Heated with nitric acid, it forms a nitro-

compound.
It is more or less soluble in water, and combines with bases to form

salts.

CampJiate ofpotash is an uncrystallisable deliquescent syrup ; so like-

wise is camphate of soda ; both these salts dissolve sparingly in concen-

trated aqueous alkalis, and separate from the solutions on evaporation, in

the form of resinous soaps, easily soluble in pure water. The camphates
of zinc-oxide, lead-oxide, ferric oxide, cupric oxide, silver-oxide, and ferrous
oxide are thrown down from the aqueous solution of metallic salts by
aqueous camphate of soda, as precipitates which are soluble in a large

quantity of water and likewise in acetic acid.

Camphic acid is readily soluble in alcohol. (Berthelot.)

Hydrochlorate of Borneol.

C^CIH" = C20H 16
,HC1.

BERTHELOT. JV. Ann. Chim. Phys. 56, 78,

Camphol chlorhydrique, Chlorbornafer.

Borneol is sealed up in tubes with 8 to 10 pts. of aqueous concen-

trated hydrochloric acid, and heated to 100 for 8 or 10 hours ; and the

product is washed with dilate aqueous potash, then with water, and

crystallised from alcohol. In most of its properties it resembles mono-

hydrochlorate of turpentine-oil. Rotatory power to the right, but
weaker than that of borneol, different from that of mono-hydrochlorate of

turpentine-oil. (Berthelot.)
VOL. xiv. 2 A
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Berthelot.

20 C 120-0 .... 69-56

17 H 17-0 9-85

Cl 35-5 .... 20-59 20'0

C2H 16,HC1 172-5 .... 100-00

Isomeric with monohydrochlorate of turpentine-oil (p. 265).

Melts and sublimes when heated, giving off a small quantity of hydro-
chloric acid. Ignited with quicklime, it gives off borneol, and leaves

chloride of calcium.

It unites at ordinary temperatures with bihydrochlorate of turpen-
tine-oil, forming a compound which melts at the heat of the hand.

Benzoate of Borneol.

C34H 4 _ C80H5 3
,C

20H 170.

BERTHELOT. N. Ann. Chim. Phys. 56, 78.

Camphol benzoique, Benzbornester.

Borneol and benzole acid are heated together to 100 in sealed tubes

for 8 or 10 hours; the product is washed with aqueous carbonate of

potash and caustic potash to remove excess of beuzoic acid, and the

residual mixture of borneol and benzoate of borneol is heated to 150,
till it no longer has a camphorous odour.

Colourless, inodorous, neutral oil, soluble in alcohol and ether.

Heated to 120 with soda-lime, it yields borneol and beuzoate of soda.

(Berthelot.)

IT Appendix to Borneene. (p. 313.)

Oil of Dryabalanops Camphora.

LALLEMAND. Etude sur la composition de quelques essences. N. Ann.
Chim. Phys. 57, 404; abstr. Sep. chim. pure, 2, 89; N. J. Pharm.

37, 287; Ann. Pharm. 114, 193; Jahresber. d. Chem. 1859,502.
Short notice of results, Compt. rend. 49, 357.

This oil, which was originally brought from Sumatra, by Junghuhn,
is there obtained by boiling the different parts of the tree, cut up into

small pieces, with water, and collecting the oily layer which floats on

the surface. The oil thus produced appears to be essentially the same as that which

runs out from incisions in the tree, although the properties of the latter, as described by
Pelouze (p. 314), differ considerably from those assigned by Lallemand to the oil obtained

by boiling the plant with water. Hence Lallemand concludes that the oil examined by
Pelouze could not have been obtained from Dryabalanops camphora. It is a viscid,

reddish oil, having a strong balsamic odour, and turning the plane of

polarisation of light to the right. It begins to boil at about 180, but the

boiling point quickly rises to about 255 and then to 300, at which
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temperature the whole of the volatile portion has passed over, and there

remains a resin, amounting to about half the weight of the original oil.

The distilled oil is further resolved by repeated fractional distillation

(mostly conducted under diminished pressure) into a more volatile and a
less volatile oil, both having the composition C

30H 16
.

a. More volatile oil. This oil, which constitutes the smaller portion of

the distillate, begins to boil at 180, the boiling point however quickly
rising to 190. The portion which first passes over (at 180) has a lower

specific gravity (0*86 at 15), and greater dextro-rotatory power, than
that which passes over at the higher temperature (towards 190). The
oil becomes heated by contact with oil of vitriol. With hydrochloric

acid, it forms a compound which remains liquid at all temperatures, but

which, when treated with strong nitric acid, yields a solid hydrochlorate
C*Hlf

,HCl, resembling artificial camphor (p. 265) in all its properties,

excepting that it possesses dextro-rotatory instead of laevo-rotatory

power.
b. Less volatile oil. Somewhat viscid, sparingly soluble in alcohol of

ordinary strength, somewhat more in absolute alcohol. Begins to boil at

255, the boiling point afterwards rising to 270, and the greater portion

distilling at 260. The specific gravity of the distillate rises with the

boiling point from 0'90 to 0-921 .at 20. The distillate is at first laevo-

rotatory, then dextro-rotatory ; the dextro-rotatory power increases till

the boiling point rises to 260, then diminishes, and the portion which
distils at 270 is optically inactive.

The oil b gives by analysis 88 '74 p. c. C and 11 '76 H, agreeing

nearly with the formula C20H 16
. It becomes heated by contact with oil

of vitriol.

Hydrochlorate of Oil b. C30H24
,2HC1. The oil unites with hydro-

chloric acid, becoming heated at the same time, and forms a compound
which is liquid at first, but solidifies partially after some days, and when

recrystallised from ether- alcohol, forms colourless four-sided prisms. It

turns the plane of polarisation to the left, whether prepared from lasvo-

or dextro-rotatory or optically inactive oil. Melts at 125.

30 C
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it to be formed from the hydrocarbon C30H24
, by assumption of 6 At. oxygen and

elimination of 2 At. water (C
60H46O4 = 2 C30H24 + O6 2 HO).

The oil of Dryabalanops Camphora examined by Lallemand did not contain

borneol.

Volatile of Laurus Camphora. Mobile, nearly colourless, having a

strong odour of common camphor and considerable dextro-rotatory power.

By fractional distillation it is resolved into an oil boiling at 1 80, and
a portion boiling at 205 ; the latter appears to be essentially the same as

common camphor. The oil boiling at 180 is very much like oil of

lemons, possesses strong dextro-rotatory power, and forms with [hydro-
chloric acid, a crystalline compound which melts at 42, and gives by
analysis, 5 7' 34 p. c. C, 8'6 H and 33 '83 01, agreeing with the formula
C30H 16

,2HC1 (calculation 57'42 C, 8-61 H, 33'97 CL).1T

Appendix to the Primary Nucleus C20H 16
.

Volatile Oils, not yet included in the System, together with the Camphors

or Stearoptenes which separatefrom them.

(Arranged alphabetically.)

1. Oil of Acacia.

The ethereal extract of the flowers of Acacia alba, Z., leaves by
spontaneous evaporation, a yellow, warty mass, which sticks to the fingers,

and has a strong and persistent smell of acacia : it appears to be a product
of the decomposition of the oil. This mass yields by distillation an

empyreumatic oil having an unpleasant odour ; it is soluble in

boiling alcohol, the solution on cooling depositing flocks which exhibit

the characters of wax. (Favrot, 1838, J. Chim. med. 14, 212,)

2. Volatile Oil. (Aceite de amacey.)

In the branches of an unknown tree growing in the neighbourhood
of Bogota. It exudes spontaneously when the branches are cut, and

so plentifully that a litre of oil may be obtained in a few minutes.

Yellowish, mobile, not solidifying at a few degrees below 0. Smells

like oil of neroli, or rather like oil of rose and essence de cicari; its taste

is sweet at first, afterwards sharp and bitter. It is used in Bogota for

adulterating balsam of copaiba. (Leroy, 1846, N. J. Pharm. 9, 107.)
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3. Volatile Oil of Acorns.

Obtained by distilling bruised acorns, the fruit of Quercus robur and

Q'. pedunculata (Willd.), after maceration with water. Buttery, lighter
than water ; has a strong peculiar odour. Appears to consist of an oil

soluble in ether, and another oil soluble in alcohol of sp. gr. 0*85.

(Bley, N. Br. Arch. 2, 124.)

4. Alyxia-camphor.

Separates from the inner surface of the bark of Alyxia Eeinwardii,

(Blume), a tree growing in Java and Amboyna. White, neutral,

capillary crystals, having an agreeable odour of Tonka beans and a

slightly aromatic taste. Sublimes without melting when heated to

75 87 ; melts and turns brown at a stronger heat. Distils partially
with vapour of water. Nitric acid of sp. gr. 1'2, colours it yellow
without dissolving it. Dissolves very sparingly in cold, more easily in

warm water, and does not separate from the solution on cooling.
Dissolves readily in aqueous potash, carbonate of potash, ammonia, &c.,
without neutralising them ; also readily in acetic acid, alcohol of sp. gr.

0-85, ether, and oil of turpentine. (Nees v. Esenbeck, Br. Arch. 28, 1.)

5. Oil of Angelica.

By exhausting with alcohol the comminuted roots of Angelica

sativa, M., concentrating the solution, precipitating with water, and

distilling the separated balsam with hydrate of potash, a colourless oil is

obtained, lighter than water, of penetrating odour and camphorous taste.

The same oil is obtained by distilling the comminuted roots with

water, and rectifying the resulting oil over hydrate of potash, angelate of

potash then remaining behind, The oil obtained by either of these

processes becomes coloured, and resinises on exposure to the air. (A.

Buchner, Eepert. 76, 161.) Bucholz & Brandes (N. Tr. 1, 2, 128)
obtained by distillation, 0*7 p. c. of oil; John (Chem. Tab. 4, 17),
obtained 0'6 per cent.

6. Oil of Angustura.

Angustura-bark, the bark of Galipea officinalis, Hanc, yields by
distillation with water, 0'75 p. c. of oil. Light wine-yellow. Sp. gr.
0*934. Boiling point 266. It cannot be rectified with water or

solution of common salt. Has a peculiar aromatic odour, and a mild
taste with scratching after-taste. Contains 79' 60 p. c. C, 12-31 H, and
and 8-09 0, and is therefore perhaps C 13H 12 = C5H4

-f C8H8
0, that is

to say, a mixture of oxygenated and non-oxygenated oil. (Herzog,
N. Br. Arch. 93, 146.) It is not apparently attacked by melting hydrate
of potash. Does not combine with alkaline bisulphites. (Kraut.)
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7. Oil of Anim

In anime, the resin of the locust-tree, Hymencea Courbaril, L.
The resin is distilled per se. Colourless oil, with a strong not unpleasant
odour and a burning taste. Volatilises without residue ;

is coloured

deep orange-yellow by oil of vitriol; dissolves without turbidity in

alcohol. (Paoli, Brugn. Giorn. 16, 326.)

8, Oil of Ants.

In the red ant, Formica rufa, L. (compare vii. 271) The ants are

distilled with water or alcohol, the distillate repeatedly cohobated

(Marggraf, Nolle)., and the oil which floats on the surface, collected.

The process yields 0'12 p. c. of oil (Nolle), 1 p. c. (Hermbstadt.)

Transparent and colourless, with an agreeable odour (Nolle) ;
its taste

is not burning (Marggraf, Chym. Schriften, 1, 342) ; sparingly soluble in

absolute alcohol. (Marggraf ; Nolle, If. Br. Arch. 31, 183.)

9. Oil of Arnica.

Woh-erleidL ct. In the flowers of Arnica montana, L. Obtained

by distillation with water. Blue (Heyer, Crell. chem. J. 3, 100), yellow
to brownish green, with a peculiar odour (Zeller), like that of chamomile

(Heyer) ; reacts slightly acid. (Zeller.) In contact with iodine, it

becomes slightly heated, reddish yellow-brown and viscid. With nitric

acid, it assumes a brownish yellow colour, and if heated gives off a large

quantity of gas, and forms a solid resin. - With oil of vitriol, it assumes

a yellow to reddish brown colour. It dissolves in 100 pts. of alcohol o

sp. gr. 0'85, becoming turbid and flocculent ; with 10 60 pts. of absolute

alcohol, it forms a turbid liquid, becoming clear only when heated.

(Zeller.)
b. In the roots of Arnica montana, L., whence it is obtained by

distillation with water. Wine-yellow to brownish yellow. Sp. gr.

0*98 0*99. Reacts slightly acid. (Zeller.) It dissolves iodine, with-

out rise of temperature or evolution of gas, becoming red-brown and
viscid. With nitric acid, it becomes hot, gives off gas, assumes a grass-

green to yellow-brown colour, and after a while becomes viscid. With
oil of vitriol, it turns purple-red, It dissolves in 2 pts. of alcohol of

sp. gr. 0'85, and in all proportions of absolute alcohol. (Zeller, Stud,

iiber. dther. Oele, Landau, 1850.)
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10. Oil of Asarum.

GRAGER. (1830.) Diss. inaug. de asara europ. Gottiugen, 1830.

ZELLER. Br. Arch. 36, 266. Stud, uber cither. Oele, Landau, 1850.

SELL & BLANCHET. Ann. Pharm. 6, 296.

In asarabacca, the root of Asarum europceum, L. It is exhausted

with alcohol, the lower stratum of the extract, consisting of the oil and
asarum camphor, is separated from the upper, and distilled ; the residual,

oily, thick mass is rectified over hydrate of lime ; and the oil is decanted

from the asarum-camphor which separates at the same time, and dehy-
drated over chloride of calcium. (Sell & Blanchet.)

Propeities. Yellowish (Grager), greenish yellow (Zeller), viscid,

lighter than water. (Grager.) Sp. gr. 1'018. (Zeller.) Smells like

valerian, and has a sharp burning taste. (Grager.) It is neutral.

(Zeller.) Contains 75-41 p. c. C, 976 H, and 14'83 0, but still retains

asarum-camphor in solution. (Sell & Blanchet.)

Asarum-oil, treated with iodine, gives off yellowish red vapours, and
forms a yellow-brown resin. Heated with nitric acid, it gives off gas, and
forms a yellow-brown solid resin. By oil of vitriol, it is coloured brown
to blood-red and resinised. (Zeller.) It dissolves sparingly in water,
more readily in alcohol, in ether, and in oils both fixed and volatile.

(Grager.)

11. Oil of Balm.

ZELLER. Stud, uber either. Oele> Landau, 1850.

In the herb of Melissa ojficinalis, L. at the flowering time.

Obtained by distilling the herb with water. Colourless, pale yellow.

Sp. gr. 0'85 0'82. Has a peculiar odour. Reddens litmus slightly.

According to Bizio (Erugn. Giorn. 19, 360), it contains a comphor in

solution. It dissolves iodine, with great rise of temperature and evolu-

tion of yellowish-red and grey vapours, and becomes viscid. With nitric

acid, it turns brown, gives off a large quantity of gas when heated, and
becomes resinised. It dissolves in 5 to 6 pts. alcohol of sp. gr. 0'856.

12. Basil-camphor.

C20H22 6 =

BONASTRE. (1831.) J. Pharm. 17, 647.
DUMAS & PELIGOT. Ann. Ckim. Phys. 57, 334; J. pr. Chem. 4, 386;

Ann. Pharm. 14, 75.

Basilicum-camphor, Essence de basilic.

Basil, Ocymum basilicum, L., distilled with water, yields about T56

per cent, of a yellowish green oil, lighter than water (Raybaud, J. Pharm.
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20, 447), which when kept, solidifies almost wholly as crystalline basil-

camphor. (Bonastre.)
Solid oil. Crystallised from alcohol : four-sided prisms having a faint

smell and taste; crystallised from water, it forms white, transparent

nearly tasteless tetrahedrons. (Bonastre.) Neutral.

Dumas & Peligot.

20 C 120 .... 63-15 63-8
22 H 22 .... 11-58 11-5

6 O 48 .... 25-27 24'7

C20H 16,6HO 190 .... 100-00 100-0

Isomeric or identical with crystallised turpentine-camphor (p. 262, Dumas &
Peligot.)

It burns with odour and flame when set on fire; reddens in contact
with oil of vitriol. (Bonastre.)

Dissolves sparingly in cold, easily in hot water, in nitric acid, acetic

acid, and aqueous ammonia, imperfectly in cold, perfectly in hot alcohol,

scarcely at all in 6 pts. of ether. (Bonastre.)

13. Oil of Bay.

BONASTRE. (1824.) J. Pharm. 10, 36j 11, 3.

BRANDES. &. Br. Arch. 22, 160.

Oil of Laurel, Lorleerol.

Source and Extraction. In bay-berries, the fruit of Laurus nobilis,

whence it is obtained by distillation with water, or by arranging the

berries in alternate layers with straw, and distilling with steam. (Forcke,
N. Br. Arch. 17, 177.) Or it is distilled with water and a little

sulphuric acid, the latter serving to decompose starch and mucus.

(Bonastre.) The yield of oil is 0*26 p. c. (Bley, Eepert. 48, 96.)

Properties. Pale yellow (Bonastre, Brandes) ; the most volatile

portion, or the oil rectified with water, is transparent and colourless,

while the less volatile is yellowish. Lighter than water. (Bonastre.)

Sp. gr. 0-93 4 at 150 j of the most volatile oil 0*857 ; of the less volatile,

0'885 (Brandes). Liquid at 31, semi-solid at 12-5 j at low temperatures

perfectly solid and dirty white. Smells like bay-berries ; the most
volatile portion, like oil of cajeput j the less volatile has a similar odour

but less pure, and, after rectification with water, also like that of

camphor (Brandes) ; the oil obtained by distilling bay-berries with sul-

phuric acid and water, has a less agreeable and empyreumatic odour.

(Bonastre.) Tastes strong and bitter. (Bonastre.) It is neutral (the
crude oil is slightly acid). (Bonastre.)

Brandes.

c
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a was obtained by rectifying the crude oil per se in the first instance ;
I that

which passed over on rectifying the crude oil with water
;
c a portion boiling at a higher

temperature ; d that which has the highest boiling point ;
e obtained by rectifying the

crude oil with concentrated aqueous potash. The latter has the composition of crude

oil of camphor. (Brandes.)

Decompositions. 1. Bay-oil absorbs oxygen from the air (Brandes).
2. With 2 pts. of fuming nitric acid it froths up, and forms a soft

yellow resin, which separates on addition of water. (Hasse, Crell. Ann.

1785, 1, 422.) 3. When agitated with potash, it forms after some time

an oil, which floats on the surface, and a brown liquid, which, after

saturation with hydrochloric acid, yields a white precipitate soluble in

ammonia. Distilled with aqueous potash, it yields a neutral oil (e),

having an odour of camphor and cajeput-oil, but not very pungent.

(Brandes.)
Combinations. Mixed with ammonia, it yields a turbid liquid, and

with caustic baryta a white viscid liquid. (Brandes.) It is easily
soluble in alcohol. The least volatile portion of the oil dissolves but

partially in alcohol, aqueous potash, and ammonia, leaving a brown oil,

while the alcoholic solution contains a crystalline substance ; the potash-

solution, a substance which separates on supersaturating with hydro-
chloric acid, and is soluble in potash and in ammonia; and the ammoniacal
solution contains a substance which forms a white precipitate with

chloride of calcium.

Bay-oil dissolves readily in ether and in oils, both fixed and volatile ;

with the aid of heat, it dissolves tallow and wax. (Brandes.)

14. Volatile Oil of Beans.

Formed spontaneously in pulverised dry beans, Phaseolus communis :

1. On moistening the powder with water. 2. On evaporating the

alcoholic extract and mixing the residue with almond milk. Bean-flour,
exhausted with alcohol, does not form any oil when moistened with

water. (Ed. Simon, 1842, N. Br. Arch. 29, 186.)

15. Oil of Birch-leaves.

In the leaves of the birch, JBetula alba, L . By distilling them with

water, 0'36 p. c. of oil is obtained, floating on a milky distillate.

Colourless, mobile ;
the last distillate is yellowish and viscid, lighter than

water ; becomes somewhat turbid and viscid at 0, retains scarcely any
fluidity at 5 ; solidifies at 10, but not in the crystalline form ; melts
at the heat of the hand. Its odour is very agreeably balsamic, persistent
and exciting, like that of young birch leaves and oil of roses. Its taste

is at first mildly sweetish, afterwards peculiarly balsamic, sharp, and

heating. The oil becomes pale yellow after some time, and when

dropped upon paper makes a waxy spot, which may be extracted by
boiling water, forming a solution which deposits white flocks on cooling.
The oil appears to contain a waxy substance in solution (Betulin, Gm.).
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It dissolves in 8 pts. alcohol of
sp'. gr. 0'85 at 12 -

5, forming a clear

liquid, which becomes turbid at 0; it dissolves slowly in ether,

separating out slowly at 0. (Grassmann, Repert. 33, 337.)

16. Volatile Oil of Botany Bay Resin.

Obtained by distilling the resin of Xanthorrcea arborea (R. Brown}
with 6 pts. water. Colourless ;

has an agreeable odour and very sharp
aromatic taste. (Trommsdorff, Taschenb. 1826, 9.)

17. Camphor of Buphthalmum maritimum.

In the flowers of Buphthalmum maritimum, a plant growing on the

shores of Greece. The flowers, which have an agreeable odour of roses,

are distilled with water
;
the distillate is cohobated, and the crystals

which separate from it at about are collected. Vellow, pointed

crystals, having a silky lustre, and melting at the heat of the hand to a

yellowish oil, having an agreeable but not powerful odour. Reddens
litmus slightly. Soluble in alcohol ; the solution is rendered turbid by
water. (Landerer, Repert. 79, 233.)

18. Oil of Cardamom,

In cardamoms, the seed of Elettaria Cardamomum. (Whit. <& Mat.)
They are distilled with water. The water likewise contains acetic acid. (Wunder,
J. pr. Chem. 64, 499.) Pale yellow. (Neumann, Zeller.) Sp. gr. 1-92

0*94. Tastes and smells like the seeds. Neutral. (Zeller.) Probably
a mixture of a liquid and a solid oil, inasmuch as Dumas & Peligot

(Ann. Chim. Phys. 57, 334 ; /. pr. Chem. 4, 386 ; Ann. Pharm. 14, 75)
found in it colourless prisms, which according to them contain 64'0

p. c. C, 11 4 H, and 24'6 0, a composition agreeing with the formula
C20H 16

,6HO, so that they are isomeric or identical with turpentine-

camphor. Oil of cardamom, treated with iodine, gives off yellowish-red
and grey vapours, and becomes reddish yellow-brown and viscid. With
nitric acid, it yields a pale brownish-yellow resin. (Zeller, Hasse.)
With oil of vitriol, it acquires a red-brown colour, with chromate ofpotash
and sulphuric acid, greenish-brown. (Zeller.) It dissolves in alcohol of

sp. gr. 0-85. (Zeller, Stud. uber. either, Oele, Landau, 1850.)

19, Oil of Carrot.

From the roots of Daurus Carota, L. They are cut up while fresh

and distilled with water, whereby 0'0114 p. c. of oil is obtained. Colour-

less. Sp. gr. 0'8863 at 11 "2. Has a peculiar strongly penetrating odour,
and a taste of similar character, but at the same time warming and some-

what unpleasant. It dissolves sparingly in water, readily in alcohol and
ether. (Wackenroder, Mag. Pharm. 33, 145.)
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20. Oil of Cascarilla.

TROMMSDORFP. (1833.) N. Tr. 2, 136.

VOLKEL. Ann. Pkarm. 35, 306; Repert, 80, 169.

In cascarilla bark, the bark of Croton Elateria (Schw.) It is com-

minuted and distilled with water. The quantity of oil obtained amounts

to 0-35 p. c. (Bley, Repert. 48, 97), to 0'87 p. c. (Trommsdorff.)
^

Properties, Dark yellow (Trommsdorff, Vblkel) (sometimes of

various shades from blue to yellow, or greenish : Trommsdorff) : the

first distillate is colourless, mobile, and refractive ; the later portions

yellowish and more viscid ; the last very thick. (Volkel.) Sp. gr.

0-938 (Trommsdorff); 0'909 ;
of the first distillate, 0'862. (Volkel.)

Boiling point 180 and higher; of the first distillate 173. Smells

aromatic, like camphor, thyme, and lemons (Trommsdorff); its odour is

agreeable; that of the last distillate less agreeable. (Volkel.) Taste

aromatic, rather bitter. (Trommsdorff.)

Volkel.

a. b.

C 84-69 80-90

H 10-49 10-27

O 4-82 8-83

100-00 100-00

a The first distillate obtained on rectifying with water ; b the last distillate. The
crude oil is a mixture of at least two oils, the most volatile of which is probably free

from oxygen. (Volkel.)

Decompositions and Combinations. The oil is decomposed by the

stronger adds, but not by alkalis. (Volkel.) With fuming nitric acid,

it yields a yellow fragrant resin, without taking fire. (Trommsdorff.)
Dissolves readily in alcohol; the solution reddens litmus. (Tromms-

dorff.)

21. Oil of Convolvulus scoparius.

Rosenholz'61. In the wood of the root and stem of the plant. Pale

yellow, mobile, lighter than water, with an odour of roses, cubebs, and
balsam of copaiba, somewhat viscid, and a bitter aromatic taste. It

becomes reddish after some time. It absorbs iodine vapours in a few

hours, and becomes brown and black. With j pt. nitric acid, it

acquires a pale brown colour, without losing its odour. (Bonastre.)
In nitrous acid vapours it acquires a dark yellow colour. Mixed with

an equal number of drops of oil of vitriol, it forms a brown mixture,

having an odour of cubebs. (Guibourt, N. J. Pharm. 15, 347.)
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22. Oil of Culilawan.

Exists in the bark of Oinnamomum Culilawan (Nees), and is obtained
therefrom by distillation with water. Colourless, heavier than water,
smells like the oils of cajeput and cloves. With fuming nitric acid it

becomes heated, without however taking fire, and forms a crimson

liquid, which, on being mixed with water, deposits a brick-red resin

(Schloss) ; heated with 5 pts. of fuming nitric acid, it swells up strongly,

gives off nitrous gas, and, when repeatedly distilled, yields oxalic acid

amounting to pt. of the oil. (Daryk.)

23. Oil of Castoreum.

Obtained by distilling castoreum repeatedly with water, and constantly

pouring back the distillate (Bohn), or by exhausting with cold ether,

evaporating the extract, and distilling the residue repeatedly with water,
as long as oil passes over. (Krandes, N. Br. Arch. 1, 183). Pale

yellow (Bohu, Brandes) ; viscid (Bohn) ; heavier than water (Brandes) ;

lighter than water (Bohn) ; has a strong odour of castoreum (Bohn,
Brandes) ; and a sharp, bitter taste. (Bohn.) If left for six weeks in

contact with the water which has passed over with it, it is partially con-

verted into an oil, which floats on the water, leaves resin when distilled,
is completely resinised by contact with the air, especially if likewise

exposed to light, but remains unaltered if protected from air and light.

(Brandes.) It dissolves sparingly in water, readily in alcohol. (Bohn.)

24. Camphor of Cat-thyme.

Amberkraut-camphor. In all parts of cat-thyme, TeucriumMarum,L.
The dry herb is distilled with water, and the distillate repeatedly

eohobated over fresh quantities of the green herb. White, crystalline,

transparent, brittle mass, consisting of thin laminae, and sinking in water.
Has an unpleasant odour and aromatic taste. (Bley, 1827, N. Tr. 14,

2, 87.)

25. Oil of Celery.

Sellerel-ol. In the seeds (Tietzmann), the herb (Vogel) of celery,

Apium araveolens, L. It is obtained by distillation with water.

Transparent and colourless (Vogel), pale yellow (Tietzmann), lighter
than water (Vogel), of sp. gr. 0'881 ; has a pungent, sweetish heating
odour. Dissolves sparingly in water, readily in alcohol and ether. (Vogel,
Schw. 37, 365; Tietzmann, Taschenbuch, 1821, 45.)
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26. Oil of Wild Chamomile.

ZELLEB. (1827.) Repert, 25, 467. Stud, uber either. Ode, Landau,
1850.

STEER. Repert, 61, 85.

BORNTRAGER. Ann. Pharm. 49, 244; abstr. Bepert, 90, 215.

Kamilleriol, Essence de camomille bleue.

Source and Extraction. In the flowers of wild chamomile, Matricaria

Chamomilla, L. The herb recently dried is distilled with water or

with steam. Tin receivers are used for collecting the distillate, because

all the oil then collects on the surface of the water which passes over

with it, whereas in glass receivers, a portion of the oil adheres obstinately
to the sides of the vessel. Distillation with steam is preferable to

distillation with water, because it obviates the risk of burning the

chamomile-flowers, which swell up considerably ; the steam must however
be passed through without interruption, to prevent the chamomiles from

adhering in lumps, which would interfere with the passage of the

vapour. (Steer.) The water which passes over contains a colourless oil, having a

different odour from the oil which floats on the surface ; this oil may be extracted from

the water by agitation with ether, and it remains behind after the evaporation of the

ether. (Borntrager.) The water which passes over with the oil contains acetic acid.

(Hautz, J.pr. Chem. 62, 317.)
The yield of chamomile-oil is less as the flowers are older

; dry chamomiles yield
0*113 p. c., (Gumprecht, Er. Arch. 7, 108); chamomiles four years old yield in four

distillations 0'04 p. c.; recently dried chamomiles yield by two distillations with steam

the distillate being collected in tin vessels, 0*416 p. c. of oil. (Steer.)

Properties. Park blue, azure-blue, nearly opaque; perfectly fluid at

12, viscid at 5 (Zeller) ;
of the consistence of honey at 4, solid at

6 (Bizio, Brugn. Giorn. 19, 360) ; solid from 10 to 12; melting

again at - 5. (Zeller.) According to Borntrager, it merely becomes

thick below 0, but does not solidify. Sp. gr. 0'92 0'94. Has a

strong odour of chamomile, and an aromatic warming taste. (Zeller.)

BorntrSger.

C
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heated without detonating ; gives off a few yellowish red vapours
becomes greenish to yellowish brown, viscid, and at last solid and friable.

(Zeller.) 4. With fuming nitric acid it assumes a dark brown colour,
and then yields with water a yellow-brown resin smelling like musk
(Hasse, Grell. Ann. 1785, 1, 422) ; with nitric acid of sp. gr. 1-28 it turns

green, then dark red-brown, gives off gas with violence when heated, and
leaves a brittle, friable resin. (Zeller.) 5. With oil of vitriol, it

assumes a dark red-brown colour, and forms a soft resin (Zeller) ; on
adding water to the mixture, it takes fire with explosion. (Hasse, CrelL
Ann. 1786, 2, 36.) 6. With bichromate of potash and sulphuric acid, it

becomes yellow-brown and thickens. (Zeller.) It dissolves in 8 to 10

pts. of alcohol of sp. gr. 08 '5 easily and with blue colour in ether.

(Zeller.)

27. Oil of Chenopodium Ambrosioides.

M. MARTINI. (1737.) Diss. de Chenop. ambrosio'id.

BLEY. N. Tr. 2, ^. Eepert. 48, 96.

BECKER & HIRZEL. Pharm. Zeitschr. 1854, 8.

Mexicanisches Traubenlcrautol.

Source and Extraction. In Ghenopodium ambrosio'ides, L., a plant

growing in Mexico. The plant, distilled with water, yields 0*31 p. c.

oil (Martini), 319 p. c. (Bley), 0'78 1-17 (Becker.)

Properties. Pale yellow or pale greenish yellow (Bley) ; transparent
and colourless after rectification (Hirzel) ; very mobile (Bley) ; strongly
refractive after rectification (Hirzel). Sp. gr. of the rectified oil, 0'902 ;

boiling point 179 181. (Hirzel.) When floating on water at low

temperatures, it solidifies with the consistence of tallow or wax.

(Martini.) Has a strong odour like that of the plant (Becker), and at

the same time like that of onions. (Bley.) Tastes stongly aromatic,
somewhat bitter and burning (Bley) ; cooling like oil of peppermint.
(Beckel.)

Decompositions. 1. The oil easily takes fire (Hirzel), and burns with
a very smoky flame. (Bley, Hirzel.) It is violently attacked byfuming
nitric acid. 3. With oil of vitriol it turns red and resiiiises. (Bley.)

Combinations. With aqueous ammonia it forms a permanent
liniment. (Bley.)

It dissolves sparingly in water, easily in alcohol, ether, and oils both

ficed and volatile (Bley) ;
in 3 pts. of alcohol and in 30 pts. of water.

(Becker.)

28. OH of Coffee.

Occurs in roasted coffee. To obtain it, coffee roasted at a gentle
heat is covered with 10 pts. of water, and left to stand for two hours,
and the whole is then distilled from a retort, which is connected with
four receivers joined together by tubes

; the contents of the third receiver,
which consists of solid inodorous oil and a watery distillate smelling
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strongly of coffee, are collected, and the latter is agitated four times in

succession with of its volume of ether, the ether being each time

decanted after standing for a quarter of an hour, and then left to

evaporate. It is advantageous to fill the third and fourth receivers with

lumps of chloride of calcium, connect them with the fourth by means of a

chloride of calcium tube ; cool the fourth receiver to 20 30 during
the distillation ; extract its contents as before with ether ; and leave

the ether to evaporate. A volatile empyreumatic hydrocarbon distils

over at the same time, and collects in the last receiver in greater quantity
in proportion as the coffee has been roasted at a stronger heat.

Oil of coffee is orange-yellow, and has a strong odour of coffee. It

consists of two oils, one of which is less volatile and liquid than the

other, and appears to be produced by alteration of the other which

possesses the fragrant odour. (Payen, Compt. rend. 23, 244; J. pr.
Chem. 38, 478 j N. Ann. Chim. Phys. 26, 116 ; abstr. N. J. Pharm. 10,

270.)

29, Oil of Curcuma.

In the root of Curcuma longa, L. The comminuted root is distilled

with water, and the distillate is cohobated several times. Lemon-yellow,
mobile, with a penetrating odour and burning taste. (Vogel & Pelletier,

1815; J. Pharm. 1, 291.)

30. Oil of Curcuma Zerubet.

Zitterwurzol. In the tubers of Curcuma Zerubet (fioxbourgh),
from which it is extracted by distillation with water. Pale yellow,
turbid, viscid, heavier than water ; has a peculiar, strongly camphorous
odour, and a rather bitter, fiery, camphorous taste. (Buckholy, 1817 j

Alman, 1817, 45.)

31. Oil of Dahlia.

In the roots of several species of Dahlia. They are bruised to a

pulp and distilled with water. The oil is lighter than water, has a

strong odour like the roots, and a sweetish taste, with slightly acrid after-

taste in the throat. It changes after a while into a reddish resin in-

soluble in alcohol. In water, it gradually sinks to the bottom, becomes

buttery and indistinctly crystalline ; melts when heated, and forms on

cooling long prisms of benzoic acid, whilst the oil separated therefrom
does not crystallise. It forms with water a permanently turbid emulsion,
which runs through the filter, ft dissolves in alcohol, and is left with

amber-yellow colour when the alcohol evaporates. (Payen, 1824,
J. Pharm. 9, 384 ; 10, 239 ; abstr. Repert. 20, 337.)
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32. East Indian Grass Oil,

This oil appears to be identical with Oil from Namur, though the

latter, according to Royle, is obtained from Calamus aromaticus. Ib

occurs in Andropogon Ivarancusa, a grass growing in the East Indies.

It is yellow, but becomes transparent and colourless after distillation

with water; floats on water; boils between 147 and 160, or partly at

higher temperatures. Has a pungent aromatic odour, similar to, but
fainter than that of rose-oil, less agreeable after distillation with water.
Tastes sharp like lemon-oil. Contains 83'51 p. c. C, 11*46 H,
and 5*03 0. In contact with sodium, it quickly gives off hydrogen,
deposits a reddish resin, and if then distilled, yields an oil which quickly
resinises, contains 88'37 p. c. C, and 11-56 H, and is therefore isomeric
with oil of turpentine. (Stenhouse, 1844, Phil. Mag. J. 25, 201

; Ann.
Pharm. 50, 157 ; Mem. Chem. Soc. 2, 122

; Chem. Gaz. 1844, 294.)

33. Oil of Elder-flowers.

Fliederbluthenol, Hollunberbluthenol. - In the flowers of the elder, Sam-
bucus nigra. The dried flowers are distilled with water, and the dis-

tillate is several times redistilled over fresh quantities of the flowers ;

or very concentrated elder-water is agitated with ether and the ether
left to evaporate. The flowers yield scarcely 0'32 p. c. of oil. (Pagen-
stecher.) Buttery (Lewis) ; crystalline and of waxy consistence, greenish-
white (Eliason), light yellow, mobile, floats on water, smells strongly
of the flowers (Pagenstecher) ; has a rather bitter burning taste, with

cooling after taste. (Eliason, Pagenstecher.) The oil becomes dark
brown and viscid when exposed to the air. Chlorine gas, passed into

elder-water, at first produces thick fumes, and afterwards imparts a dark

yellow colour to the drops of oil which float on the water, and finally
sink to the bottom, whilst the water acquires a strong odour of

radish, contains but little hydrochloric acid after saturation, and, when
evaporated at a gentle heat, leaves a chlorinated oil having a sharp
biting taste, mixed with crystals. Bromine acts like chlorine, yielding
a brown brominated oil, which sinks in water. Elder-water mixed
with hydrochloric acid, yields a small quantity of sal-ammoniac when
evaporated ; the ammonia which it contains results from the decom-

position of a constituent of the flowers ; the oil is free from ammonia.

(Pagenstecher, Repert. 73, 35.) The oil dissolves in absolute alcohol

and ether, sparingly in alcohol of sp. gr. 0'85, in oil of rosemary and in

water ; the aqueous solution is neutral. (Eliason, N. Tr. 9, 1, 246.)
Fr. Miiller (N. Br. Arch. 45, 153), by distilling recently dried elder-

flowers with water, obtained a yellow water, which, when treated with

alkalis, became darker in colour, gradually deposited yellowish non-

crystalline flocks, which when dissolved in ether, coloured it yellow,
and remained when the ether was evaporated in the form of yellowish
transparent scales, soluble with yellow colour in carbonate of potash,
and precipitated by acetic acid.
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34. Oil of Feverfew,

Obtained by distilling common feverfew, Pyrethrum Parthenium

while in the flowering state, with water. Greenish ; passes over between

165 and 220; the largest portion between 205 and 220, leaving a

coloured residue. Deposits camphor on standing, this deposit being

formed most abundantly in the oil which passes over between 212 and

220, on cooling. Oil prepared in 1845, did not yield any camphor on standing.

Dessaignes & Chautard.
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thickish liquid, which becomes turbid on cooling, and does not form a

clear solution in water. With oil of vitriol, it forms a dark brown
mixture. It dissolves in 40 pts. of alcohol of sp. gr. 0'875 at 15, more

abundantly in ether. (Rabenhorst, Berl. Jahrb. 35, 2, 220 ; Rcpert.

60, 214.)

37. Oil of Geum urbanum.

Nelkenwurzol. In the root of wood avens, Geum urbanum, L., whence
it is obtained by distillation with water, the yield being 0'04 p. c.

Greenish yellow, buttery. (Trommsdorff.) Smells like cloves. Consists

of an acid oil, which unites with alkalis and separates from the solution

on addition of acids. (Buchner, Eepert. 85, 19.) Dissolves readily in

alcohol and ether. (Trommsdorff, 1818, N. Tr. 2, I, 55.)

38. Oil of Ginger.

BUCHHOLZ. (1817.) Almanack, 1817, 111.

MORIN. J. Pharm. 9, 253; Repert. 20, 376.

PAPOUSEK. Wien. akad. Ber. 9, 315; <T. pr. Chem. 581, 228; abstr.

Ann. Pharm. 84, 252.

Ingwerol, Essence de gingembre.

Source and Extraction. In ginger, the roots of Zinziber officinale

(Rose.), whence it is obtained by distillation with water.

Properties. Yellowish (red, according to Neumann, greenish blue,

according to Morin), very mobile. (Buchholz.) Sp. gr. 0*893. Boiling

point 246. Has a strong odour of ginger, and a burning aromatic taste

(Papousek) ; rather mild, with somewhat biting and bitter aftertaste.

(Buchholz.)

80 C
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Papousek.
80 C 480-0 .... 73-45 73-39
67 H 67-0 .... 10-25 10-36
3 Cl 106-5 .... 16-30 16-25

3(C
20H 16

,HC1) + C20H16 653-5 .... 100-00 lOO'OO

This is the formula assigned to it by Papousek.

39. Oil of Hedwigia.

In the balsam of Hedwigia balsamifera or Bursera balsamifera.
Obtained by distillation with water. Yellow, transparent oil, which
floats on water, has an agreeable odour of turpentine, and a burning
taste. With

-j pt. nitric acid, it becomes first flesh-coloured, then

crimson, then dark amaranth-coloured, and after 24 hours, brown, but

colourless again on being mixed with water ; when boiled with 2 pts. of

nitric acid, it assumes a yellow colour and becomes resinised. With oil

of vitriol, it turns first yellow, then yellowish red, soon acquiring an

empyreumatic taste and odour. With hydrochloric acid, it assumes
first a rose-, then an amaranth-red colour. It dissolves completely at

first in more than 4 pts. of alcohol, and in all proportions of ether.

(Bonastre, 1826, J. Pharm. 32, 488.)

40, Volatile Oil of Hemp,

In hemp (Canndbis sativa.) The fresh herb, just after flowering,
is distilled, and the oil-drops which float on the milky distillate containing
carbonic acid, are collected. The yield of oil is 0'3 percent. Pale

yellow, lighter than water, smells like the fresh herb, tastes aromatic,
not burning but strong ;

its vapour, when inhaled, produces head-ache

and slight delirium ; a few drops taken internally produce warmth in the

throat and stomach, heaviness in the head, and giddiness, but no abdominal

derangement. (Bohlig, Jahrb. pr. Pharm. 3, 4. Hepert. 80, 308.)

41, Oil of Hyssop.

STENHOUSE. (1842.) Phil. Mag. 20, 274; J. pr. Chem. 27, 255; Mem.
Chem. Soc. 1, 43.

ZELLER. Stud, iiber cither. Oele, Landau, 1850.

Hyssopol, Ysop'61, Essence d'hysope.

Source and Extraction. In hyssop, Hyssopus officinalis, L. It is

obtained by distilling the fresh herb or the fresh leaves with water.
The yield of oil is very large. (Stenhouse.)

Properties. Transparent and colourless (Stenhouse), greenish yellow.
(Zeller.) Sp. gr. 0-880-98. (Zeller.) Passes over between 142
and 162-8, the last portions being coloured. Has a peculiar odour and
a sharp camphorous taste. (Stenhouse.) Neutral. (Stenhouse, Zeller.)

2 B 2



372 APPENDIX TO PRIMARY NUCLEUS C^H16
.

Stenhouse.

c



VOLATILE OIL OF LANCON BALSAM. 373

and recrystallisation. Transparent, colourless, shining laminae, or white

translucent granules, of tallowy whiteness, lighter than water
j melts

at 12 15; has a faint agreeable odour, and a heating camphorous
taste. When set on fire, it burns with a bright flame, like rose-camphor.
Heated with iodine, it forms a liquid, varying in colour from brown to

dark red, and becoming grass green when more strongly heated. With

strong nitric acid, it volatilises without evolution of gas, colouring, or

formation of oxalic acid. With strong hydrochloric acid, it becomes

slightly yellow, forming bubbles and partly dissolving. It does not

oxidise potassium. It dissolves sparingly in water, imparting its odour j

is quite insoluble in acetic acid, but dissolves with moderate facility in

alcohol, in ether, and in oils, both fixed and volatile. (Herberger, Repert.

48, 1081.) As jasmin-oil generally contains a fixed oil, jasmin camphor is perhaps a

fixed fatty acid. (Gm.)

44. Oil of Jonquil.

From Narcissus Jonquilla, L. Fresh, recently opened jonquil flowers

are introduced into a displacement apparatus, and exhausted by ether

made to pass slowly through them ; the yellow ethereal solution which
runs through and floats on the top of a greenish watery liquid, containing
a little salt, is separated from the latter, and distilled in the water-bath ;

the residual solution is separated by pressure from the jonquil-camphor,
which crystallises in warty masses during the distillation and cooling of

the liquid ; and the ether is left to evaporate spontaneously. Full-blown

jonquil-flowers yield jonquil-camphor in yellowish, odourless, sublimable nodules.

The oil is yellowish, buttery, melts at the heat of the hand, and has a

strong odour of the flowers. Boiling point above ] 00. By keeping, it

gradually becomes opaque, does not melt even at 100, and becomes
mixed with yellow, granular jonquil-camphor, which separates when the

oil is dissolved in ether. Blackens metallic iron when in immediate
contact with it.

Brown Jonquil-oil. Contained in peculiar cells of jonquil-flowers,
which are not penetrated by the ether. To obtain it the flowers, after

having been exhausted with ether, are treated with alcohol, and the

alcohol is distilled off from the extract. It is a brown viscid oil, which
has an unpleasant odour like that of train-oil, and deposits a few yellow
crystals : it is soluble in ether. It unites with alkalis, acquiring at the

same time a darker colour. (Robiquet, 1835, 7. Pharm. 21, 334.)

45. Volatile Oil of Lancon Balsam.

Obtained by distilling the balsam with water. Pale amber-yellow,
colourless after rectification, transparent, lighter than water ; solidifies

at 12
;
has a peculiar odour like that of tar ;

tastes sharp, but less

so than oil of turpentine and somewhat bitter. Mixed at 20 with ^ pt.

nitric acid, it becomes rose-red in 5 minutes, wine-red in 10 12
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minutes, dark violet in 20 25 minutes, and finally blue. Dissolves in

10 12 pts. alcohol of sp. gr. 0-85, forming a somewhat turbid liquid,
and in all proportions of ether, forming a clear solution. (Bonastre,
J. Pharm. 15, 668.)

46. Oil of Lavender.

THENARD. (1811.) Mem de la Soc. d'Arc. 2, 32.

SAUSSURE. Ann. Chim. Phys. 4, 318; 13, 273; Schw. 29, 172; Pogg. 25,

370; Bibl. univ. 49, 159; Ann. Pharm. 3, 163; Ann. Chim. Phys.
49, 159.

VAUQUELIN. Ann. Chim. Phys. 19, 279; Schw. 35, 435; N. Tr. 7, 1,

286.

KANE. Lond. Ed. Mag. J. 13, 444; /. pr. Chem. 15, 163; Ann. Pharm.
32, 287.

BELL. Pharm. J. Trans. 8, 276; J. Chim. med. 25, 487; Pharm. CentrU.

1849, 191.

ZELLER. Stud, uber ather. Oele, Landau, 1850.

LALLEMAND. N. Ann. Chim. Phys. 57, 404; abstr. Ann. Pharm. 114,
197.

Essence de lavande. Lavandelol, Lavandelessenz.

Source. In the flowers and leaves of the lavender, Lavandula

angustifolia (Ehrhardt). There are two kinds, viz. : a. Lavender-oil, in

the leaves and flowers of Lavandula augustifolia (Ehrhardt), and b. Spike-

oil, Huile d'aspic, in the leaves and flowers of Lavandula latifolia.

(Ehrhardt.)
Extraction. Fresh or dried lavender flowers stripped from the stalks

are distilled with water or with steam, the lavender-water which passes
over with the oil being used for the subsequent distillations. The yield
of oil varies with the state of the flowers, and the amount of water

distilled from them, as well as with the quantities used ; with small

quantities of the flowers, the loss of oil is comparatively greater than

with larger quantities. The quality of the oil is considerably better,
when the flowers are distilled without the stalks : for the disagreeable
odour sometimes perceptible in the commercial oil, proceeds from the

stalks, which when distilled alone, yield an oil possessing this bad odour
in a high degree, (Bell.) Dry lavender- flowers yield 1 p. c. oil (Van
Hees, Pharm. Centr. 1847, 380), 1-4 p. c. (Bell.)

Properties. a. Of Oil of Lavender: Pale yellow, very mobile.

Sp. gr. 0-87 0-94 (Zeller) ; 0'893 (Pfaff, Syst d. Mat. med,} ; 0'936

(Lewis, Thomson's Syst.) ; 0-898 at 20; when rectified, the first part of the

distillate has a sp.gr. of 0-877 (Saussure) ; 0'9174; that which distils

between 185 and 188 has a sp. gr.
= 0-8865 to 0-8745 (Kane); the

commercial oil, 0'917 ;
oil prepared by van Hees, 0-892 (van Hees).

Boiling point 185-- 188. (Kane.) Tension of vapour: 7'3mm of

mercury at 13'75 (Saussure). Has an agreeable odour like that of the

flowers ; less agreeable if the flowers and stalks have been distilled

together. (Bell.) Its taste is burning, somewhat bitter, sharp, and
aromatic. Neutral to vegetable colours. (Zeller.) Deposits camphor
on cooling. (Bizio, Brugn, Giorn. 19, 369.)
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b. Of Oil of Spike : Yellow, mobile ; sp. gr. 0'87 0-89. (Zeller.)

Its odour is less agreeable than that of oil of lavender ; more like

turpentine.

Saussure. Kane.

c
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(Walcker, Pogg. 6, 126.) Oil of spike reacts with iodine like oil of

lavender, but with less violent detonation. (Zeller.) 5. With nitric

acid it assumes a brownish to reddish-brown colour, and on heating the

mixture, strong evolution of gas takes place and a soft yellow resin is

formed (Zeller), together with oxalic acid. (v. Grotthuss, N. Gehl. 8,

709.) Spike-oil, mixed with nitric acid, turns pale yellow to yellow,
and, when heated, gives off gas and acquires the consistence of balsam.

(Zeller.) With strong sulphuric acid, oil of lavender thickens and
assumes a dark red-brown colour. (Zeller.) 8. With hydrochloric acid

gas, it becomes blackish (Thenard), reddish-black to black, and specifically
heavier but not solid. (Saussure.) It absorbs 68'7 vols. hydrochloric
acid gas (Thenard); 210 vols. without being saturated. (Saussure.)
9. With ammonia-gas it becomes turbid, and at 20 absorbs 47 vols. of

the gas. (Saussure.) 10. Distilled with 24 pts. water and 8 pts.
chloride of lime, it gives off carbonic acid gas with effervescence and

yields chloroform. (Chautard, Gompt. rend. 34, 485.) Distilled with

hypobromite of lime, it yields bromoform. (Chautard, Gompt. rend. 34,

487.) 12. With bichromate of potash and sulphuric acid, it assumes a

greenish to brown-yellow colour, and partly resinises. (Zeller.)
13. When boiled with dry nitroprusside of copper, it yields a slate-grey

deposit,, the depth of colour varying with the quantity of oil. (Heppe,
N. Br. Arch. 89, 57.) 14. It decolorises very thin films of sulphide of
lead, converting that compound into sulphate of lead. (Williams, J. pr.
Chem. 59, 504.) 15. When shaken up with ^ of corrosive sublimate, it

quickly turns brown, without dissolving much of the salt. (Simon, Pogg.
37, 857.)

Combinations. ^[ The hydrocarbon (C
20!!16

) contained in oil of lavender

(p. 373), combines with hydrochloric acid, forming an instable compound
which has the composition of hydrochlorate of lemon-oil, C 2 H 16

,2HC1,
remains liquid at all temperatures, and does not yield any solid com-

pound when treated with fuming nitric acid. (Lallenmnd.) The hydro-
carbon, C20H 16

,
contained in oil of spike, forms with hydrochloric add a

liquid compound from which nitric acid separates a small quantity of a
solid hydrochlorate, which turns the plane of polarisation to the right,
but in other respects exhibits the properties of hydrochlorate of oil of

turpentine.1I
Oil of lavender dissolves in acetic acid ; according to Lallemand, it

always, even when recently prepared, contains acetic acid, both free and

combined, probably also, valerianic acid. 80 vols. of the oil shaken up
with 80 vols. acetic acid of sp. gr. 1*075, take up 45 vols. of the acid,

and leave a weaker acid containing oil, which, if shaken up with 80 vols.

of fresh oil, produces 110 vols. of oil containing acetic acid, while 5 vols.

of still weaker acetic acid remain, containing a large quantity of oil

separable by water. The oil charged with acetic acid gives up the

greater part of that acid when agitated with an equal volume of water,
and the whole when agitated with four times the quantity of water, a

certain quantity of the oil dissolving in the water at the same time.

(Vauquelin.)
Oil of lavender dissolves in all proportions of absolute alcohol and of

alcoholofsp.gr. 0'85 (Zeller), of sp.gr. 0'83 (Saussure). It dissolves

in 2-5 pts. of alcohol of sp. gr. 0*887 at 20. (Saussure.) Oil of spike
dissolves in alcohol like oil of lavender. (Zeller.)
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47. Ledum-camphor,

RAUCHFUSS. (1796.) A. Tr. 3, 1, 189.

MEISSNER. Berl. Jahrb. 13, 170.
GRASSMANN. Repert. 38, 53.

BUCHNER. Repert. 38, 57; N. Repert. 5, 1; Chem. Centralbl. 1856, 400;
N. J. Pharm. 29, 318; Instit. 1857, 82.

WILLIGK. Wien. akad. Ber. 9, 302.

Camphor of Marsh Wild Rosemary, Porsch-campher. First observed by Grass-

mann, 1833.

Source and Extraction. In the volatile oil of marsh wild rosemary
Ledum palustre, L. This oil consists for the most part of a hydro-
carbon isomeric with oil of turpentine, and of an oxygenated oil, and
when recently prepared corresponds to the formula C80H 63 5

. (Willigk.)
It consists of 2 pts. camphor to 1 pt. volatile oil, the camphor existing in

it ready formed, and not being produced from the oil by the action of the

air. (Grassmann.) The flowering plant or the leaves are comminuted
and very quickly distilled with water ; the oil which floats on the dis-

tillate is removed and pressed between paper after solidification (Grass-

mann) ;
and the solidified oil is washed with cold alcohol, and purified

by pressure between paper, solution in ether, and recrystallisation.

(Buchner.) By slower distillation, the volatile oil passes over first, and
afterwards the camphor. (Grassmann.)

Properties. Colourless, slender, transparent prisms ( inch long,

according to Grassmann) ;
when crystallised from alcohol : very delicate

silky prisms and efflorescent crystals. (Buchner.) Melts at a gentle
heat, sublimes at a stronger heat (Buchner), diffusing a pungent odour
which produces headache and giddiness. (Grassmann.) Smells slightly
of the herb (somewhat like oil of roses and oil of turpentine), and has a

warming aromatic taste. (Buchner.) Neutral. (Grassman.)

Calculation according to Buchner. Buchner.

50 C 300 .... 81-74 81-25
43 H 43.... 11-71 12-28
3 24 .... 6-55 6-47

C5 HO3 367 .... 100-00 100-00

It contains a hydrocarbon isomeric with oil of turpentine, and a

hydrate of that hydrocarbon ; 5(C
10H 8

) + 3HO. (Buchner.)
Heated on platinum foil, it takes fire, and burns with a highly

luminous, sooty flame. (Buchner.) It is nearly insoluble in water.

(Grassmann, Buchner.) Dissolves sparingly in hydrochloric add, still

less in acetic acid, not at all in aqueous ammonia, readily in alcohol and
ether. (Buchner.)

48, Oil of Lilac.

In the flowers of the lilac, Syringa vulgaris. The fresh flowers are

exhausted with ether in a displacement apparatus ; the yellow ethereal
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solution which runs through and floats on the surface of the watery
liquid, is removed ; the greater part of the ether distilled off j the residue

left to evaporate ;
and the oil which remains mixed with a solid mass is

separated by nitration. Amber-yellow, with an odour like that of the

flowers. Deposits solid masses (Syringa-campher, Schw.), when left to

itself. Scarcely blackens iron (an effect produced in a greater degree

by oil of jonquil, p. 373). (Favrot, 1838, J. Chim. med. 14, 212.)

49. Camphor of Lily of the Valley.

Campher der Maiblumen. The fresh flowers of lily of the valley,
Convallaria majalis, Z., are suspended in the capital of a still and
distilled with six times their weight of water, and the camphor which
floats on the watery distillate is collected. This watery liquid is slightly turbid

?md has no acid reaction
;

its odour is fragrant after a few days, but is disagreeable and

producing headache if smelt too closely. The camphor is a radio-crystalline
mass. (Herberger, Repert. 52, 397.)

50. Oil of Lime-flower.

BROSSAT. (1820.) /. Pkarm. 6, 396 j abstr. Ttepert. 58, 105.

LANDERER. JRepert. 58, 103.

BUCHNER. N. Br. Arch, 8, 70.

WINCKLER. Pharm. Centralbl. 1837, 781 ; abstr. Eepert. 70, 16.

Source and Extraction. In the flowers of the lime, Tilia Europcea, L.

The fresh, just opened flowers are distilled with water, and the milky
distillate is cohobated over fresh quantities of fresh flowers (Brossat,

Landerer), or the distillate is mixed with common salt and shaken up
with ether

;
the ethereal layer is removed and left to evaporate, and the

residual oil is rectified over chloride of calcium. (Winckler.) When
fresh lime flowers are exhausted with ether in the displacement apparatus,
the ethereal solution dehydrated with chloride of calcium, and the ether

distilled off, there remains a greenish-yellow aromatic residue, which
solidifies on cooling, and is deprived by ether of its odour of lime-flowers;
the ethereal solution leaves when evaporated a small quantity of wax
and chlorophyll, but scarcely any oil. (Buchner.) The amount of oil

obtained is O'l p. c. (Herberger, Eepert. 66, 1) ;
0*042 p. c. (Winckler.)

Properties. Colourless, mobile (Landerer. Winckler), yellowish

(Brossat) ; lighter than water, very volatile (Landerer) ;
has a strong

odour of fresh lime-flowers (Winckler) ; extremely pleasant odour and
sweetish taste. (Landerer.)

Decompositions. 1. Reddens on exposure to light. (Landerer.)
2. Alters slightly on exposure to the light. (Winckler.) 3. It dis-

solves iodine without rise of temperature, forming a brown liquid, soluble

in all proportions of alcohol and ether. (Winckler.)
Soluble in alcohol. (Landerer.)
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51. Oil of Marjoram,,

KANE. (1838.) Land. Ed. Mag. J. 13, 439; J. pr. Chem. 15, 157;
Ann. Pharm. 32, 285.

ZELLER. Stud, iiber. cither. Oele, Landau, 1850.

Majoranol, Essence de marjolaine.

Source and Extraction. In marjoram, Origanum majorana, L., whence
it is obtained by distillation with water. It must be freed from dissolved

camphor by repeated distillation. (Kane.) The water which passes
over with the oil coutains acetic acid. (Hautz, J. pr. Chem. 62, 317.)

Properties. Yellow-green to pale-green (Zeller); sp. gr. 0*8901;
rectified, 0*8673 (Kane), 0'89 (Zeller). Boiling point nearly constant at

163. (Kane.) Has an extremely pungent odour like that of the

herb, and a warming acrid, somewhat bitter taste. Slightly acid.

(Zeller.)

Kane.

C 86-32 84-48
H 11-41 10-80

O 2-27 4-72

100-00 100-00

a rectified; b distilled at 173'3.

Decompositions. 1. Deposits camphor when cooled to 15.

(Trommsdorff, N. Tr. 20, 2, 24.) With iodine, it becomes heated and

gives off yellow-red vapours without fulmination, acquires a reddish

yellow-brown colour, the consistence of a balsam, and a rather acid

balsam-like-odour. With nitric acid, it becomes reddish-brown colour,

quickly gives off gas, and acquires the consistence of balsam when
heated. 4. With oil of vitriol, it acquires a slight bluish-red tint.

5. With bichromate of potash and sulphuric acid, it becomes greenish

brown-yellow, and deposits resinous flocks. (Zeller.)
Combinations. It dissolves without turbidity in 1 pt. alcohol of

sp. gr. 0*85, and with opalescence in 2 or more pts. (Zeller.)

52. Marjoram-camphor.

GUNTHER. (1783.) Aim. 1783, 134.

MULDER. J. pr. Chem. 17, 103; Ann. Pharm. 31, 69.

Observed in old oil of marjoram as early as 1686, by Krliger (Miscell. Nat. Cur.
Germ. Dec. 2, Ann. 5, Obs. 38), Neumann (Chymia Medica, 2, 1, 182) and Delme
(Crell. chem.J. 1, 41).

Formation. When oil of marjoram is kept in loosely closed vessels.

(Giinther, Mulder.)
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Properties. White hard crystals (Mulder), brittle (Gunther), heavier
than water (Mulder), melts and volatilises completely (Mulder), subliming
in laminaB like benzoic acid. (Gunther.) Smells and tastes like the oil.

(Giinther.)

Mulder.

C 60-07
H 1070
O.... , 29-23

100-00

According to Mulder, its composition may be expressed by the formula C14H15O5
.

Decompositions. 1. Heated to 112, it gives off 1'42 p. c. water with-

out becoming turbid (Mulder) ;
does not volatilise so readily as common

camphor. (Gunther.) 2. When set on fire it burns with flame, which
however does not deposit soot. (Gunther.) 3. It is coloured red by
oil of vitriol. (Mulder.)

Combinations. It dissolves in boiling water. (Gunther, Mulder.)
Absorbs 12'95 p. c. hydrochloric acid gas, producing a very acid com-

pound, from whose alcoholic solution nitrate of silver throws down
chloride of silver. (Mulder.) It dissolves in 10 pts. of concentrated

nitric acid. (Gunther.) It dissolves in aqueous potash. Does not

absorb ammonia-gas. (Mulder.) Dissolves in alcohol and in ether

(Mulder), in 10 pts. of alcohol, forming a solution which is not rendered

turbid by water. (Gunther.) It dissolves in 10 pts. of oil of turpentine,
in 10 pts. of boiling oil of almonds, crystallising from the latter solution

after a while. (Gunther.)

Oil of Wild Marjoram see Oil of Origanum (p. 391).

53. Oil of Massoy.

In massoy-bark, the bark of Cinnamomum Kiamis, Nees. The
comminuted bark is distilled with water, and the milky distillate is

separated from an oil which floats on the surface, and another oil which

sinks to the bottom, together with a camphor.
a. Light oil. Nearly colourless, mobile, transparent, with an

aromatic odonr like that of sassafras-oil, and a sharp pungent taste.

With strong nitric acid, it becomes flesh-red and ultimately cherry-red.
It dissolves readily in alcohol, ether, and strong acetic acid, and is sepa-
rated from the latter solution by the addition of 3 pts. of water.

b. Heavy oil. More viscid and less volatile than the former. Smells

and tastes like sassafras-oil, the odour being fainter than that of the light

oil, but the taste equally strong; becomes turbid and thickens at 10,
but does not crystallise. With cold nitric acid, it becomes flesh-

coloured, and when heated therewith, forms a mixture which deposits a

small quantity of oxalic acid, and has no bitter taste. The heavy oil

dissolves in all proportions of alcohol, ether, and strong acetic acid, from

which last solution it is precipitated by water. Mixes imperfectly with

aqueous potash, soda, ammonia, baryta, and strontia, and when shaken up
with the two latter, becomes white, thick and turbid, but separates again
when left at rest.
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c. Massoy- camphor. White powder, heavier than water, less soft to

the touch than fatty substances. It does not become electrical by
friction, is inodorous and nearly tasteless. It is related to laurin and

caryophyllin. Nitric acid colours it pale yellow, perhaps only in con-

sequence of the presence of a small portion of oil. Dissolves in hot

alcohol and in ether. (Bonastre, 1829, J. Pharm. 15, 204.)

54. Oil of Masterwort.

WACKENRODER. (1831.) Br. Arch. 37, 341.

HIRZEL. J. pr. Chem. 46, 292; Chem. Centralbl. 1849, 37; Mitth. d.

Zurich, naturforsch. Gesellsch. 1848, 27.

Meisterwurzol, Essence d'imperatoire.

Source and Extraction. In the root of Imperatoria Ostruthium, L.
The comminuted root is distilled with water ; the oil which floats on the

distillate is removed ; the water is shaken up with ether ;
the ethereal

solution evaporated ; the residual oil, together with the portion pre-

viously removed, is rectified with a small quantity of water ;
and the

distilled oil is dehydrated by agitation with chloride of calcium. (Hirzel.)
^-The yield of oil is 0'78 p. c. (Bartels), 0'18 p. c. (Lecanu.)

Properties. Transparent and colourless (Hirzel), pale yellow (Wack-
enroder), mobile (the portion which distils between 200 and 220 is more

viscid). Boils between 170 and 220; has an aromatic odour (somewhat
empyreumatic between 200 and 220 (Hirzel); penetrating (Wacken-
roder) ; its taste is strongly heating (Hirzel) ; camphorous like that of

poppy-oil. (Wackenroder.)

Hirzel.

c ..
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forming, after complete saturation, rectification with water, and dehy-
dration with chloride of calcium, an oil which has an agreeable odour, an

aromatic taste and a composition (74'98 C, 10'86 H, 13'28 Cl) agreeing
with the formula 3(C

20H8
; + HC1. (Hirzel.)

55. Oil of Matico.

In the leaves of Piper asperifolium^
a plant growing in Guiana.

(Euiz. and Pav.) The leaves are distilled with water, and the oil

which slowly sinks to the bottom of the milky distillate is collected.

Pale green, thickish ;
has a strong and persistent odour, and a persistent

camphorous taste. By keeping, it becomes thicker, and ultimately

crystalline ; by nitric acid, it is coloured amber-yellow and resinised.

It dissolves in oil of vitriol, forming a carmine-coloured liquid which

becomes milky on addition of water. It dissolves readily in alcohol and

ether, not in aqueous potash or ammonia. (Hodges, 1844, Phil. Mag. J.

25, 204 ; Mem. Chem. Soc. 1, 123.)

56. Neutral Oil of Meadow-sweet.

LOWIG & WEIDMANN. (1839.) Pogy. 46, 57; Pharm. Gentr. 1839,
129.

ETTLING. Ann. Pharm. 35, 241; Pharm. Centr. 1840, 837.

Neutral oil of Spiraea.

Source. In the flowers of meadow-sweet, Spiraea ulmaria, together
with salicylous acid and crystalline camphor. (Ettling, comp. xii, 235.)

Preparation. 1. The watery liquid which passes over on distilling

the flowers with water, is shaken up with ether ; the ethereal solution is

separated from the water and shaken up with potash-ley to remove

salicylous acid ;
and the residual ethereal liquid is evaporated at a gentle

heat. (Lowig & Weidmann.) 2. The oil obtained by distilling the

flowers is shaken up with potash-ley of ap. gr. 1-28, redistilled either

alone or with water, and rectified after dehydration, with chloride of

calcium. The yield of oil is ^ . (Ettling.)

Properties. Transparent, colourless oil, which floats on water, boils

more readily than crude oil of meadow-sweet ; is neutral ;
has a strong

odour somewhat like that of salicylous acid, and a slightly burning taste.

(Ettling.) It solidifies partially in the cold. (Lowig & Weidmann.)
L6dg & Weidmann found in the oil 71'21 p. c. C, 10'35 H, and 18-44 O : hence it is

perhaps C2H 18O4
. (Gm.)

Decompositions. 1 . When exposed to the air, it turns first yellow,
then darker-coloured, without taking up oxygen. The oil which last

passes over in rectification gradually turns brown and deposits small

colourless spicular crystals. (Ettling.) 2. It is violently attacked by
chlorine, with evolution of hydrochloric acid, becoming viscid but

not solid. (Lowig & Weidmann; Ettling.) 3. Oil of vitriol colours

it brown-red, the solution on addition of water becoming milky white

and depositing a small quantity of apparently unaltered oil. 4. It

leaves potassium unaltered and does not redden solutions of ferric salts.

(Ettling.)
It dissolves readily in ether and in alcohol. (Ettling.)
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57. Oil of Mecca Balsam.

Obtained from Balsamodendron gileadense (Kunth.) by distillation with

water, the quantity amounting to 10 per cent. (Bonastre), 30 p. c.

(Trommsdorff, N. Tr. 16, 1, 72.) -Transparent, colourless, mobile.

(Bonastre, Trommsdorff.) Sp. gr. 0'876. Does not solidify at 12.
Has a strong odour of turpentine (Bonastre) ; agreeable like that of the

balsam (Trommsdorff) ; has a strong taste, somewhat pungent, not bitter

but cooling. (Bonastre.) Neutral. Contains 80*03 p. c. C, 11-50 H,
8 -42 0. (Trommsdorff.)

-< Burns with a bright flame when set on fire.

Dissolves iodine with a brown colour and without explosion. (Tromms-
dorff.) It is scarcely coloured by strong nitric acid (Bonastre), but mixes
with it quietly, the mixture becoming warm after a while, giving off

nitrous acid, and depositing, on addition of water, a brittle pale yellow
resin which has an agreeable odour like that of musk. (Trommsdorff.)
-With oil of vitriol, it becomes saffron-red (Bonastre), dark red without

rise of temperature ; the mixture, on addition of water, deposits a

fragrant pale yellow resin. (Trommsdorff.) It dissolves with turbidity
in 12 pts. of alcohol (Bonastre); clearly and in all proportions in ether,

easily in rock-oil, fixed oils, strong acetic acid (Trommsdorff), not at all in

aqueous potash (Trommsdorff), soda and ammonia. (Bonastre, J. Pharm.
18, 97.)

58, Volatile Oil of Mentha viridis.

Obtained by distilling spear mint, Mentha viridis, L. with water.

Sp. gr. 0-939 (Brandes) ; 0'9142, after separation of the dissolved cam-

phor by rectification, 0'876. (Kane.) Boils with tolerable regularity at

160. Contains 84'21 p. c. C, H'23 H, and 4'56 0, and is therefore

7C5H* + 0. (Kane, Lond. Ed. Mag. 13, 440; J. pr. Chem. 35, 163.)

59. Oil of Mercurialis annua.

Obtained by distilling the dry herb with water (the fresh herb does not

yield any oil). It contains numerous white crystals ; becomes coloured
and thickens by keeping. (Raybaud, 1834, J. Pharm., 20, 461.)

60. Oil of Mignonette,

In the flowers of mignonette, Reseda odorata, L. They lose their
odour when dry, but yield by distillation with water, an aqueous liquid,

having an odour of mignonette, but at the same time a disagreeable
grassy odour, and with alcohol, a distillate of not very agreeable odour.
To prepare the oil, the flowers are exhausted with ether ; the green
ethereal layer of the extract is separated from the lower watery layer,
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and left to evaporate spontaneously. Soft dark green mass, smelling
strongly of mignonette, and consisting of chlorophyll, wax and oil

; the

oil cannot be separated from it. (Buchner, JV. Br. Arch. 8, 70.)

61. Oil of Millefoil.

BLEY. (1828.) N. Tr. 16, 1, 247; further, 16, 2, QG. Repert. 48, 95.

FORCKE. N. Br. Arch. 17, 177.

ZELLER. Stud, uber either. Oele, Landau, 1850.

Schafgarleriol. ,

Source and Extraction. In millefoil, Achillea vmllefoliam, L.
Obtained by distilling with water the flowers, herb, roots, or seeds.
Water distilled over the flowers contains propionic acid together with the oil (Kra-
mer, N. Br. Arch. 64, 9); water distilled over the roots contains acetic acid together
with the oil (Bley). The roots yield 0'032 p. c. ; the dry herb, 0'065; the fresh

dried flowers, 0*114
;
the air-dried seeds, 0'052 p. c. oil (Bley).

Properties. 1. From the flowers : Dark blue (Zeller) ; from Achillea

millefolium var. dilatata, yellow to green ; from var. contracta ; blue

(Forcke). Sp. gr. 0'92 to 0- 928. Has a slight acid reaction. (Zeller.)
2. From the herb : Blue, darker than oil of wild chamomile ; viscid,

nearly buttery in the cold, lighter than water; from the plant while

flowering, 0'852 0'917. Has a strong smell and tastes like the herb,

producing a slight scratching sensation in the throat. (Bley, Zeller.)
3. From the roots : Colourless, slightly yellowish, lighter than water,
with a peculiarly unpleasant odour, somewhat like that of valerian, and
a disagreeable taste, but neither strong nor burning. (Bley.) 4. From
the seeds : Greenish. (Bley.)

Decompositions. 1. By exposure to the air, it becomes brown, strongly
acid and resinous. 2. Stirred up with iodine, it becomes heated, without

detonating, and gives off yellowish-red vapours, at the same time

acquiring the consistence of a balsam. (Zeller.) 3. With nitric acid,
it acquires a reddish-brown colour

;
with fuming nitric acid, greenish-

brown ;
when heated therewith, it quickly gives off gas (Zeller), and

leaves a soft resin. (Bley, Zeller.) 4. Oil of vitriol colours it brown
and thickens it to the consistence of a balsam, giving off a peach-like
odour. (Bley. Zeller.) With bichromate of potash and sulphuric acid, it

becomes turbid and thickens. (Zeller.)
Combinations. With aqueous potash or ammonia, it forms a soapy

compound. (Bley.) It dissolves readily in alcohol and ether (Bley) ;

without turbidity in 1 pt. of alcohol of sp. gr. 0*85 ; with a larger

quantity, even with 40 pts., it forms a turbid solution, holding flocks in

suspension ; absolute alcohol dissolves it in all proportions. (Zeller.)

62. Oil of Noble Millefoil.

From Achillea nobilis, L. Obtained by distilling the flowering plant,
or the flowers, herb, or seeds with water. The dry flowers yield 0*24

p. c. ; the dry herb, 0'26 ; the seeds,
-09 p. c. oil. Pale yellow, viscid ;
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of sp. gr. 0'983 ;
if obtained from the herb, 0'970 ;

has a very powerful
odour, finer than that of the oil obtained from commoii millefoil, but

resembling it, and also like that of camphor. Tastes aromatic, like cam-

phor, somewhat bitter. With iodine, it forms, without explosion or rise

of temperature, a solution, which, on addition of water, deposits a brown
resin having a burning taste. With fuming nitric acid, it becomes hot

and yellow, thickens, and on addition of water, yields a soft, floating
resin. With oil of vitriol, it becomes red-brown and viscid; on addition

of water, the mixture deposits a dirty-yellow soft resin. The oil dis-

solves in ether, alcohol, and oils, both fixed and volatile. (Bley, N. Br.

Arch. 2, 124.

63. Oil of Mugwort.

Beifussdl. In the root of mugwort, Artemisia vulgaris, L. The root

is comminuted and distilled with water. Pale greenish-yellow, buttery,

crystalline, lighter than water; boils above 100, has a peculiar pungent
odour, and an unpleasant, somewhat bitter taste, burning at first, after-

wards cooling. Neutral. It is not easily inflammable, but when once

set on fire, burns with a light yellow, sooty flame, which diffuses an offen-

sive odour. It is quickly thickened by dilute nitric acid, giving off

nitrous acid, and yielding a tough brown resin, soluble in alcohol. The
oil dissolves readily in alcohol, ether, oil of rosemary, oil of turpentine
and poppy-oil. (Bretz & Eliason, 1826, Taschenbuch, 1826, 61.)

64. Oil of Myrtle,

In the leaves, flowers, and fresh fruit of Myrtus communis. Ob-
tained by distillation with water. Yellow to greenish yellow, lighter
than water. (Raybaud, 1834, J. Pharm. 20, 463.)

65- Oil of Nasturtium.

MULLER. (1838.) Ann. Pharm. 25, 209; N. Br. Arch. 14, 265;
Repert. 70, 286.

BEUANGS. Repert. 88, 382.
CLOEZ. Recueil de trav. de la Soc. d'emul. p. I. sciences pharm. 1847, 41;

abstr. N. J. Pharm. 12, 69.

KapuzinerJcressenol, Huile essmtielle de capucine.

In the garden nasturtium, Tropceolum majus. L. The plant (espe-

cially the seeds, according to Bernays) yields by distillation with water
2-17 p. c. of oil. (Miiller.) The water which passes over with the oil,

gives off a large quantity of sulphuretted hydrogen when heated with
zinc and oil of vitriol. (Bernays.)

VOL. xiv. 2 c
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Yellow (Miiller, Bernays) ;
heavier than water. (Bernays, Cloez.)

Boiling point between 120 and 130. (Cloez.) Has a peculiar, strongly
aromatic odour, which irritates the eyes and nose (Miiller), like oil of

garlic (Bernays). Taste acrid and burning (Miiller), pungent (Ber-

navs). It irritates the skin much more strongly than oil of mustard.

(Miiller.) It contains sulphur (Bernays, Cloez), but not phosphorus, as

Bracounot supposed. (Bernays.) It should have been treated as described at

page 56, vol. x.

66. Oil of Neroli.

BONASTRE. (1825.) J. Pharm. 11, 529; N. Tr. 12, 1, 180.

BOULLAY. J. Pharm. 14, 496.

ZELLER. Stud, uber cither. Oele, Landau, 1850.

Relating especially to Orange-flower water.

ADER. (1830.) J- Pharm. 16, 412.

LE Roy. J. Chim. med. 6, 313.

WAHART DUNESMAL. J. Pharm. 16, 410; N. Tr. 23, 1, 307.

SOUBEIRAN. J. Pharm. 17, 619; N. Tr. 23, 1, 307.

BOULLAY. Bull Pharm. 1, 337.

GUISNEY. J. Chim. med. 22, 352.

Oil of Orange-flower, Pomeranzenblutheriol, Orangenblutheriol, Essence de

Neroli.

Source and Extraction. In the flowers of the orange, Citrus A uran-

tium, L. They are distilled in the fresh state with water. The oil

which passes over is a mixture of two oils, one easily soluble in

water and very fragrant ; the other, sparingly soluble, of less agreeable
odour

;
the latter floats upon the watery distillate, and is easily separated.

(Soubeiran.)

Properties. Transparent, colourless (Bonastre), yellow to brownish

yellow. (Zeller.) Sp. gr. 0'85 to 0-90. (Zeller.) Has a very fragrant
odour. (Bonastre.) Neutral. (Zeller.) Contains neroli-camphor in

solution.

Decompositions 1 . Becomes reddish yellow by keeping. (Bonastre.)
2. With iodine, it froths up, gives off violet and yellowish red vapours,

and is converted into a soft yellowish brown mass. (Zeller.) 3. With
nitric acid, it assumes a yellow colour gradually changing to that of iron-

rust, and becoming red-brown after six hours, and ultimately loses its

odour (Bonastre) ;
on applying heat, the mixture rapidly gives off gas and

acquires a resinous consistence. (Zeller.) 4. With oil of vitriol, it

acquires a dark orange-yellow colour (Paoli), dark red-brown, and becomes
viscid. (Zeller.) 5. Bichromate of potash colours it red-brown and

separates resin from it. (Zeller.) 6. In contact with platinum-black,
it produces a peculiar acid. (Dobereiner.)

Combinations. It dissolves clearly in 1-3 parts of alcohol of sp. gr.

0'85, and with turbidity in a larger quantity. (Zeller.)

Appendix ; Orange-flower water. Aqua napha. This is the aqueous
distillate which passes over on distilling fresh orange-flowers with



NEROLI-CAMPHOR. 387

water, freed from the oil of neroli which floats on the surface.

It contains especially the more fragrant and more volatile oil of the

flowers, which dissolves most readily in water (Soubeiran), and cannot

therefore be prepared by agitating the neroli-oil with water (Le Roy),
or by agitating with water neroli-oil triturated with magnesia (Cot-

tereau), or by distilling a mixture of neroli-oil and water. (Sou-

beiran.)
Fresh orange-flowers, which have expanded in warm weather, are

distilled with water, till the distillate amounts to three times their weight.
Neutral water then passes over first, afterwards water containing

acetic acid ; if flowers freed from the flower-leaves are distilled, the dis-

tillate is neutral to the end, but has a less agreeable odour. Water,
free from acetic acid, is obtained by distilling orange-flowers with water

mixed with about 0'75 p. c. of calcined magnesia. Transparent, colour-

less, with a pleasant odour of orange-flowers, more or less powerful,

fragaut in the highest degree when prepared with orange-flowers which

have expanded in warm weather. (Boullay.) By keeping, it readily
turns sour, from formation of acetic acid, but does not lose its odour.

(Journeil, J. Chim. med. 18, 752). With nitric acid, it acquires in a

few minutes a rose-red colour (Ader and others), or crimson with a

larger quantity of acid, or if the mixture is heated. (Ader.) The colour

of a mixture of nitric acid arid orange-flower water in equal volumes

remains unaltered for a long time, and is especially lasting in a mix-

ture of nitric acid with orange-flower water containing aqueous potash,

ammonia, or baryta ; it disappears in this mixture on addition of potash,
but re-appears on supersaturating the liquid with nitric acid. (Ader,

Wahart, Dunesmal.) With oil of vitriol it becomes rose-coloured (Le

Roy); not, however, with pure oil of vitriol, but only with the com-

mercial acid containing nitric acid. (Ader.) It is not coloured by
phosphoric or hydrochloric acid. (Ader.)

Ether, almond-oil, and castor-oil abstract from orange-flower water

the whole of the volatile oil ; the ether solution, mixed with nitric acid,

immediately assumes a rose-colour, and leaves on evaporation a fragrant
volatile oil. (Ader, Soubeiran.) Artificial orange-flower water, pre-

pared by agitating with water, either oil of neroli, or the same triturated

with magnesia, or by distilling a mixture of neroli-oil and water, differs

from real orange-flower water by its stronger, but less agreeable, odour,
which soon disappears when the oil is exposed to the air, as well as by
being not at all, or but slightly, reddened by nitric acid. (Ader, Sou-

beiran, Gaisney.)

67. Neroli-camphor.

BOULLAY. (1828.) J. Pharm. 14, 496.

PLISSON. J. Pharm. 15, 152; N. Tr. 20, 1, 189; abstr. Ann. Pharm.

40, 83; J. Pharm. 20, 63.

LANDERER. Repert, 56, 84.

Aurade, Auradine. (Plisson.)

Source and Extraction. Contained in solution in fresh oil of neroli.

Separates from the oil when kept for some time (Landerer) from the

2 c 2



388 APPENDIX TO PRIMARY NUCLEUS C^H16
.

alcoholic oil by slow evaporation. (Plisson.) To prepare it, oil of neroli

is mixed with alcohol of sp. gr. 0'85, as long as a white precipitate is

thereby produced ; the liquid is filtered after a while, and the precipitate
washed with cold alcohol (Boullay), then dissolved in ether, and the solu-

tion either precipitated by alcohol or left to evaporate in the air. Fresh

oil of neroli yields 4 p. c. of the camphor; oil a year old, yields less and
older oil, none. (Plisson.)

Properties. White crystals, having a pearly lustre (Plisson) ;
slender

needles (Boullay) ; rhombic prisms (Landerer) ; resembling spermaceti.

(Plisson.) Sp. gr. 0-913 at 17'5. Becomes soft at 50, melts at 55 ;

solidifies on cooling to a waxy, translucent mass; volatilises and sublimes

at a stronger heat. (Plisson.) Melts at 100. (Boullay.) Without
taste or odour. (Plisson.) Smells like neroli-oil, and has a sharp taste.

(Landerer.) Neutral. (Plisson.)

C 83-76
H 15-08

O.... 1-16

100-00

Decompositions. 1. Unaltered by exposure to the air, volatilises

partially when heated in vessels containing air, and leaves a brown
residue. (Plisson.) 2. Boiled with nitric acid, it volatilises partially
and partly remains undecomposed. Impure crystals thus treated give
off vapours smelling like musk and ambergris. (Plisson.) The nitric

acid solution deposits wax when mixed with water. (Landerer.)
3. Heated with oil of vitriol, it chars and evolves sulphurous acid.

(Plisson.) It is not decomposed by hydrochloric acid. 5. Potash does

not saponify it. (Plisson, Boullay.)
Combinations. Neroli-camphor is insoluble in water (Blisson,

Boullay) ; sparingly in cold, readily in hot alcohol (Boullay, Landerer) ;

in 60 pts. alcohol of sp. gr. 0'9, separating in indistinct scales on cooling.
It dissolves abundantly in ether, and is precipitated from the solution by
addition of water or alcohol. (Boullay, Plisson.) It dissolves in hot

acetic acid (Landerer), very easily in hot oil of turpentine, separating

completely in transparent laminae on cooling. (Plisson.)

68. Oil of Nigella.

Schwarzk'iimmeldL In the seed of Nigella saliva, L. Prepared by dis-

tilling the bruised seeds with water. Transparent, colourless, exhibiting
a bluish iridiscence by reflected light ; lighter than water ; smells like a

mixture of oil of fennel and bitter almond-oil. Distilled with aqueous

potash, it gives off a non-iridescent oil having a faint odour, while there

remains a strong-smelling residue, which, after supersaturation with sul-

phuric acid, smells like camphor and deposits an abundance of white

flocks. On washing these white flocks with ether, and evaporating the

adhering ether, they change into a buttery oil smelling like camphor,
which exists ready-formed in the original oil

(is probably produced there-

from by the action of hydrate of potash : Gm.). It dissolves in alcohol and

ether, the solution exhibiting a bluish iridescence by reflected light.

(Reinsch, Jahrb. pr. Pharm. 4, 387.)
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69. Oil of Nutmeg.

BLEY. N. Tr. 14, 1, 34. JRepert. 48, 94.

MULDER. J. pr. Chem. 17, 108; abstr. Ann. Pharm. 31, 71.

Muscatnussol.

In nutmeg, the seed of Myristica aromatica, Lam. The seeds distilled

with water yield 6 p. c. of oil. (Bley.)

Properties. Transparent, colourless, mobile (Hasse, Crell. Ann. 1785,

1, 422), nearly colourless (Bley). Sp. gr. 0'948 (Lewis), 0-920 (Bley).
Smells of nutmeg and camphor, and has an aromatic burning taste.

(Bley.) It contains 81*13 p. c. C, 10'83 H, 8'04 0, and is a mixture of

oil and camphor. (Mulder.) Consists of two oils, one lighter than water,
the other heavier. (Hasse.)

Decompositions and Combinations. 1. The oil gradually turns

yellowish when exposed to the air. (Hasse.) 2. With fuming nitric

acid, it becomes very hot, and forms a yellow fatty mass (Bley), a brown
solid resin (Hasse). 3. With oil of vitriol, it forms a red-brown resinous

mixture. 4. Heated with mercuric chloride, it first turns brown, then

black, giving off a large quantity of acid vapours. (J. Davy, Phil.

Trans. 1822, 360.) It unites with aqueous alkalis, forming a soapy mass.

(Bley.) It dissolves readily in alcohol, forming a solution which becomes

milky on addition of water. (Hasse.)

70, Nutmeg-camphor.

JOHN. (1821.) Dessen chem. Schriften, 6, 61; Schw. 33, 249.

BLEY. N. Tr. 1, 56.

MULDER. J.pr. Chem. 17, 102; Ann. Pharm. 31, 62.

Myristicin, Muscatcamphor.

Deposited from nutmeg-oil ; purified by recrystallisation from water.

Transparent, colourless, long, very thin prismatic tables, with dihedral

summits; by rapid crystallisation: stellate groups of needles (John),
friable, white hemispheres, heavier than water (Mulder), lighter than
water (Bley). Melts above 100, and evaporates, leaving charcoal (Bley);
sublimes completely at a higher temperature in white very slender

needles. (Mulder.) Has an aromatic taste and odour (John), like oil of

nutmeg (Mulder).

Mulder.

C 62-1
H 10-6
O

, 27-3

100-0

Agrees with the formula C16H16O5
(Mulder) ; C20H20O6

(Gm.)

It yields by distillation, first a transparent and colourless, then a
yellow volatile oil, and an alkaline water, having an aromatic burning
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taste and smell. (John.) Heated in a glass tube, it gives off vapours,

having at first an agreeable, afterwards a fatty odour. Heated on

platinum-foil, it burns away completely without deposition of soot

(Mulder), leaves charcoal (Bley). With fuming nitric acid, it turns

brown and acquires an odour of musk. (Bley.)
It is sparingly soluble in cold water, but dissolves in 19 pts. of boiling

water ; the hot solution, which is sometimes acid, sometimes alkaline,
solidifies in the crystalline form on cooling. (John.)

It absorbs 11*83 p. c. hydrochloric acid gas, melting to a transparent

mass, the aqueous solution of which has a strong acid reaction, and is

precipitated by nitrate of silver.

Nutmeg-camphor dissolves in cold nitric acid and aqueous potash

(Mulder), easily in alcohol and ether (John, Mulder), in warm oils, both

fixed and volatile (Bley).

71. Oil of Nutmeg-flower.

In the arillus of the nutmeg, which, when comminuted and distilled

with water, yields a turbid aromatic water, with films of oil floating on

its surface. (Henry, Repert. 18, 105.) By cohobating four times,

4'7 p. c. oil is obtained (Hoffmann, Repert. 43, 296) ;
from old nutmeg-

flowers, 4-1 p.c. (Bley, N. Tr. 14, 1, 61; Repert. 48, 94). Transparent,
colourless. Sp. gr. 0-931. Smells strongly of nutmeg-flower, and has a

burning aromatic taste. With aqueous soda it yields a soapy compound
(? Gm.) ;

with ammonia, a liquid, permanent liniment.

72. Oil of Olibanum,

In frankincense, the gum-resin of Boswelia floribunda, (Royle,) and
B. serrata (Stockh.). Pulverised frankincense is distilled with water, and
the oil which floats on the distillate is dehydrated by agitation with

chloride of calcium. The product is 0'4 p. c. of limpid oil of sp. gr.

0-866 at 24, and boiling point 162. It smells like turpentine but more

agreeably.

C 83-83
H 11-27
O ... 4-90

100-00

It is isomeric with the oil of Mentha viridis, and agrees with the

formula C35H28
(Stenhouse) ;

it contains an oxygenated and a non-

oxygenated oil. (Lowig, Ory. Verb. 2, 1027.) Burns when set on Jire
with strongly luminous, sooty flame. Mixed with nitric acid, it assumes

a dark brown colour, and, when heated therewith, detonates and acquires
a resinous consistence. Oil of vitriol colours it red in the cold and chars it

when heated. Heated with caustic potash, it is converted into a brown
resin. It dissolves in all proportions in absolute alcohol and ether, less in

weaker alcohol. (Stenhouse, 1840, Phil. Mag. J. 18, 185 ;
Ann. Pharm.

35, 306.)
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73. Oil of Origanum.

KANE. Land. Ed. Mag. J. 13, 439; J. pr. Chem. 15, 157; Ann.

Pharm. 32, 285.

ZELLEB. Stud, uber cither. Oele, Landau, 1852.

Dostenol, Essence d' Origan, Oil of Wild Marjoram.

Source and Extraction. In wild marjoram, Origanum vulgare, L.

Obtained by distilling the plant in the flowering state with water.

Properties. Pale to brownish-yellow. (Zeller.) Sp. gr. 0'909

(Brand); 0*8901 0'909, rectified, 0'8G73 (Kane); 0-87 097

(Zeller). Boils almost constantly at 161. (Kane.) Smells strongly of

the plant, and has a sharp aromatic taste. Neutral.

Kane.

c
H
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75. Oil of Pelargonium,

RECLUZ. (1829.) J. Pharm. 13, 529.

C. and P. SIMONNET. N. J. Pharm. 13, 43.

GUIBOURT. N. J. Pharm.. 15, 346.

Source and Extraction. In Pelargonium odoratis-simum, P. roseum,

Willd., and P. capitatum, Art. The fresh flowers and leaves are distilled

with water, and the distillate is repeatedly cohobated over new portions.

Properties. Transparent, colourless, viscid like palm-oil (Simonnet),

de-yellow,
mobile (Guibourt) ; solidifies in a white crystalline mass

ow 18 (Recluz), becomes turbid, without solidifying, when cooled to

(Guibourt) ; smells like roses (Simonnet) and lemons (Guibourt), and
has a warming taste (Guibourt). It contains pelargonic acid (xiii, 369)
and a neutral oil. (Pless, Ann. Pharm. 59, 54.)

In iodine-vapour it becomes brown after a few seconds, then black.

In nitrous acid vapours it turns apple-green. Mixed with oil of vitriol,

it yields a brown oil, having a strong and unpleasant odour. (Guibourt.)
It dissolves readily in alcohol of sp. gr. 0'85. (Simonnet.)

76. Oil of Pimpinella.

a. From the root of the common Burnet-saxifrage, Pimpinella

Saocifraga, L. The root is distilled with water ; the yellow oil-drops
which pass over with the water are collected ;

and the water is partly
redistilled to obtain the oil. Gold-yellow, mobile oil, which floats on

water, has a strong penetrating odour like parsley seeds, and a disagree,

ably bitter taste with scratching after-sensation. Fuming nitric acid

colours the oil red, arid converts it into a brown, balsamic, resinous mass.

It dissolves slightly in water, easily in alcohol and ether, imparting to

those liquids its strong taste and odour. (Bley, N. Tr. 12, 2, 62.)
b. From the root of Pimpinella nigra, Willd. The root contains

0*38 p. c. of the oil, which is obtained from it by distillation with water.

Light blue oil which floats on water. Its odour, like that of the root,
is less penetrating than that of the preceding oil

;
its taste, also like that

of the root, is burning, and afterwards scratching. In sunshine, it turns

green after a few weeks, even in closed vessels. Fuming nitric acid

converts it into an odourless crystalline resin. Oil of vitriol forms with

it a brown odorous resin. It dissolves slightly in water, easily in alcohol,

ether, and oils, both fixed and volatile.

77. Oil of Poplar-buds.

In the buds of the black poplar, Populus nigra, whence it is obtained

by distillation with water. Colourless, fragrant oil, which floats on
water. It makes stains on paper which are completely dissipated by
heat; burns with black smoke when set on fire; is sparingly soluble in

alcohol, very soluble in ether. (Pellerin, 1822, J. Pharm. 8, 428; abstr.

15, 237.)

Oil of Pyrethrum see Oil of Feverfew (p. 369).
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78, Raspberry-camphor.

Expressed raspberries are distilled with water; the flocks which

separate after a while from the distillate are collected and dissolved in

ether; and the solution is left to evaporate. Small laminae, some of

which float on water, while others sink. Volatilises readily when
heated. With cold oil of vitriol, it assumes a yellowish colour, without

losing its odour ;
with hot oil of vitriol, it turns violet-brown, giving off a

large quantity of sulphurous acid. It dissolves in water, in aqueous

ammonia, and in aqueous potash, with the odour of violets when heated.

It dissolves in alcohol and in ether. (Bley, 1837, N. Br. Arch.

132,48.)

79. Oil of Roses.

SAUSSURE. (1828.) Ann. Chim. Phys. 13, 337.

BLANCHET. Ann. Pharm. 7, 154; Repert. 50, 134.

GOBEL. Schw. 58, 473.

GUIBOURT. N. J. Pharm. 15, 345.

ZELLER. Stud, uber cither. Oele, Landau, 1850.

Rosendl, Essence de rose.

Source and Extraction. In the flowers of Rosa centifolia, L.,

R. moschata, Gesn. R. sempermrens, L., and R, damascina, Mi/I. The
fresh rose-leaves are distilled with water, the solidifying oil which floats

on the watery distillate is removed ; and the water is cohobated several

times over fresh quantities of roses. In India, the oil which floats on

the water is collected by dipping into it sticks covered with cotton, and

then pressing the cotton. (Chereau, J. Pharm. 1826, 436.) A larger

quantity of rose-oil is obtained, by leaving the roses freed from their

calices, in contact with water for some days before distillation, till they

begin to ferment and acquire a vinous odour. (Cenedella, Gazz. eclet. di

Chim. med. Agosto, 34.) In Arabia, roses are distilled with solution of

common salt without cooling ;
the distillate is poured into earthen vessels

buried in the ground, and the solidified oil which rises to the surface is

removed. (Landerer, Repert, 77,378.) In Macedonia, the expressed

juice is exposed to the sun for 5 or 6 days (Landerer, Repert, 96, 401),
in Bengal, roses steeped in water are thus exposed, and the oil which

then floats on the surface is soaked up with cotton. (Mouro, Bull.

Pliarm. 3, 177.)

Properties. Transparent, colourless (Saussure), slightly coloured

(Gbbel, Blanchet), greenish yellow (Guibourt), brownish yellow. (Zeller.)

Sp. gr. at 33 = 0'832 (Saussure) ;
at 25, 867 0'872 (Chardin, Ann.

Pharm. 7, 154) ;
German rose-oil, 0'814; Persian, 0'832. (Zeller.)

Solidifies above to a buttery mass (Saussure), to a white, transparent,
laminated mass (Gbbel), at 26 (Blanchet), at various temperatures

(Guibourt), at 25. (Zeller.) When slowly cooled, it remains trans-

parent, and appears traversed by slender, shining, iridescent lamina

(when adulterated with spermaceti, it becomes opaque) ; by rapid cooling



394 APPENDIX TO PRIMARY NUCLEUS C20!! 16
.

it becomes turbid and cloudy.) (Guibourt.) Melts at 29 30. (Saus-

sure), at 22-5 (Gobel), at 37'5. (Zeller.) Tension of the vapour at

14-5 = 2mm of mercury. (Saussure.) Has a penetrating odour of roses

(Saussure) ; strong, pleasant only when diluted with alcohol ; very

persistent. (Gobel.) Taste, mild, rather sweetish. (Saussure.) Has

a strong acid reaction. (Zeller.)

Saussure. Blanchet. Gobel.

c
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wax (Saussure) ; when separated from rose-water, it is a white, buttery,

crystalline mass (Blanchet) ;
from concentrated rose-water it crystallises

in six-sided laminae. (Steinacher.) Lighter than water, lighter also

than rose-oil containing the camphor (Saussure, Herberger) ; heavier

than alcohol. (Herberger.) It is buttery and crystalline at 25, melts

at 35, boils without decomposition at 280 300 (Blanchet) ; melts at

33 34 (Saussure) j melts to a colourless oil at 15, and at a higher

temperature solidities in the crystalline form, leaving a small quantity of

charcoal (Herberger) ; after being kept for a year, its melting point rises

from 15 to 20. (Bizio.) Solidifies again at 35. (Blanchet.) Tension
of vapour = 0'0005 met. at 14*5. (Saussure.) Has a faint odour of

roses. (Blanchet, Herberger.) Smells of roses, even after being three

times sublimed over ignited charcoal, or after its alcoholic solution has

been treated with animal charcoal. (Herberger.) Has a somewhat

warming aromatic taste. (Herberger.)

C 86-74 81-09
H ... 14-89 14-39

101-63 95-48

Agrees with the formula C16H16
. (Blanchet.)

Decompositions. 1. When set on fire, it burns with a bright non-

fuliginous flame. (Blanchet.) 2. Chlorine passed into an alcoholic

solution of rose-camphor, produces a white odourless precipitate.
3. With nitric acid, it turns yellow, dissolves with slight evolution of gas,
loses its odour, and forms oxalic acid. 4. It is dissolved and turned brown

by oil of vitriol. 5. It is not altered by potassium. (Herberger.)
Combinations. Very sparingly soluble in water. (Herberger.) After

being moistened with alcohol, it unites with iodine, without rise of tem-

perature or detonation
; the compound partly volatilises undecomposed

when heated. It dissolves very sparingly in hydrochloric acid, with

difficulty in aqueous potash, more easily in aqueous ammonia. The
solution of rose-camphor in alkalis and alkaline carbonates does not

possess any odour of roses, or even acquire it after supersaturation with
acids. (Herberger.)

Rose-camphor is soluble in acetic acid. (Herberger.)
It dissolves sparingly in alcohol, readily in ether. (Blanchet.) It

dissolves in 500 pts. alcohol of sp. gr. 0'85 at 14 (Saussure), in 490 pts,
of alcohol of sp. gr. 0'85 at 15; more easily in absolute alcohol; the

alcoholic solution is clouded by water, and yields crystalline laminae when
evaporated. (Herberger.)

It dissolves in volatile oils. (Herberger.)

81. Oil of Rosemary.

SAUSSURE. (1820.) Ann. Chim. Phys. 13, 278.

KANE. Lond. Ed. Mag. J. 13, 437; J. pr. Chem. 15, 156; Ann.Pharm.
32, 284; abstr. Sepert. 70, 161.

ZELLER. Stud. uber. dther. Oele, Landau, 1850.

YOLH. N. Br. Arch. 74, 16.

Rosmarinol, Essence de rosmarin or romarin, Oleum Anthos.
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Source and Extraction. In JRosmarinus officinalis, L. It is obtained

by distilling the fresh leaves and flowers with water.

Properties. Transparent, colourless (Saussure), yellowish to yellow.

(Zeller.) Sp. gr. 0-933 at 15
; rectified 0'886 (Saussure) j 0'897 ; after

repeated rectification, 0*8854 0-8875 (Kane), 0*880-91. (Zeller.

Boiling point 166'5 to 168 (Kane) j of the fresh oil, below 100; of old

oil, 132 (Kane); of the rectified oil, 165. (Saussure.) Tension of

vapour at 16= 0-0095 met. of mercury. (Saussure.) It has a cam-

phorous taste and smells like the plant. It is neutral. (Zeller.) Turns
the plane of polarisation of light to the right. (Lallemand.)

Saussure. Kane.

a. b.

C 82-21 83-40

H 9-42 11-66

O 7-73 4-94

99-36 100-00

a contains 0'64 p. c. nitrogen ;
b may be represented by the formula C15H38O2 =

9(C
BH4

) + 2HO. It is probaby a mixture of a hydrocarbon isomeric with oil of turpen-
tine and an oxygenated oil. (Kane.) See next page.

Decompositions. 1. Spanish oil of rosemary leaves on evaporation y
1

^
of camphor. (Proust.) 2. When cooled to between 27 and 30,
it deposits camphor. (Trommdsorff, N. Trs. 20, 2, 24.) 3. With iodine

it becomes hot, but does not explode, gives off a small quantity of yellow-
red vapours, arid thickens without alteration of odour. (Zeller.) It

becomes heated by contact with iodine, sufficiently to volatilise the iodine

with explosive violence. (Walcker, Pogg. 6, 126.) 4. With nitric

acid, it assumes a pale yellow to yellow colour, becomes heated, and gives
off gas with violence, without thickening. (Zeller.) With fuming nitric

acid, it emits a crackling noise and forms a brown-red balsam. (Hasse,
Crell. Ann. 1785, 1, 422.) 5. With oil of vitriol, li becomes black (Kane),
reddish-brown (Zel!er): the mixture saturated with lime contains the lime-

salt, soluble in water, of a peculiar acid (Unverdorben, Pogg. 8, 484),
of a sulphuretted acid, and yields by distillation Kane's rosmarine, an oil

isomeric with oil of turpentine, having an alliaceous odour, of sp. 8678,
and boiling point 173'8. Oil of rosemary yields with oil of vitriol, a

brown mass of the consistence of a balsam (Hasse, Crell. Ann. 1786,

2, 36), an easily fusible resin, soluble only in hot oil of vitriol, and an

oily acid. (Unverdorben, Pogg. 8, 484.) 6. With hydrochloric acid

gas, it blackens and forms a heavy oil, but no solid compound. (Cluzel,

Ann. Chim. 52. 270.) At 22 it absorbs 218 vol. hydrochloric acid gas,

becoming black and turbid. Saussure.) 7. With bichromate of potash
and sulphuric acid, it becomes strongly heated, assumes a yellowish brown
colour (Zeller), and forms limettic acid. (Vohl.) 8. Distilled over

hydrate of potash or lime, it yields rosemary-camphor, which sublimes.

(Meyer, Chem. Vers. iiber ungeloschtem Kalk. 1764, 81.) 9. Heated
with hypochlorite of lime, it yields carbonic acid and chloroform.

10. Distilled with hypobromite of lime, it yields, in like manner, carbonic

acid and bromoform. (Chautard, Compt. rend. 34,485.) 11. Finely
divided sulphide of lead is converted by oil of rosemary through the

action of the ozone contained therein into sulphate of lead. (Over-
beck, N. Br. Arch. 79, 138.)
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Combinations. Oil of rosemary at 29 absorbs 9 '75 vol. ammonia-

gas. (Saussure.) It dissolves in every proportion of alcohol of sp. gr.
0-85 (Zeller), at 18 in 40 pts. alcohol of sp. gr. 0-887. (Saussure.) It

dissolves abundantly copal and caoutchouc.

1T According to Lallemand (#. Ann. Chim. Phys. 57, 404), oil of

rosemary may be separated by fractional distillation into two oils, one

boiling at 165, the other between 200 and 210. a. The former is a

mobile hydrocarbon which turns the plane of polarisation to the left : it

unites with hydrochloric acid, the combination being attended with rise

of temperature, and forms a compound which remains liquid if left to

itself, but, when treated with nitric acid, yields a considerable quantity
of a crystalline hydrochlorate apparently identical with artificial

camphor (p. 265). The same oil quickly absorbs moist oxygen in sun-

shine, forming crystals which are similar to those produced in like manner
from oil of turpentine, but disappear if subjected to the further action of

oxygen, yielding a brown acid soluble in water.

b. The portion boiling between 200 and 210, deposits at low tem-

peratures a large quantity of camphor, resembling common camphor in

all respects, excepting that it has rather less dextro-rotatory power. An
additional quantity of it may be obtained by treating the mother-liquor
with dilute nitric acid. ^[

Camphor of Marsh Wild Rosemary see Ledum-camphor (p. 377).

82. Oil of Saffron.

ASCHOFF (1818.) Berl. Jahrb. 1818, 51.

DEHNE. CrelL Chem. J. 3, 11.

HENRY. J. Pharm. 7, 400.

BOUILLON-LAGRANGE & VOGEL. Ann. Chim. 80, 195.

QUADRAT. Wien. Akad, Ber. 6, 546; further, J. pr. Chem. 56, 68.

Sqfranb'l, Essence de safron.

Source and Extraction. In saffron, the stigmata of Crocus sativus, L.
1. Obtained by distillation with water. (Bouillon & Vogel, Quadrat.)
2. Saffron distilled over a quick fire, with 8 pts. of saturated solution

of common salt and 4 pts. of aqueous potash of sp. gr. 1'24, yields
9*4 p. c. of oil. (Henry.)

Properties. Yellow, mobile, heavier than water (Henry, Bouillon &
Vogel), lighter than water (Quadrat). Smells like saffron, and has a

burning, sharp, rather bitter and caustic taste. (Henry, Bouillon &
Vogel.)

It gradually changes into a solid mass, which makes its appearance,
even during the distillation of saffron with water (Bouillon, Dehne),
and sinks in water. (Henry, Quadrat.) Easily soluble in water.

(Bouillon.)
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83. Oil of Sage.

ILISCH. (1811.) A. Tr. 20, 2, 7.

HERBERGER. Repert. 34, 131.

ROCHLEDER. Ann. Pharm. 44, 4; abstr. Bepert. 79, 310.

ZELLER. Stud, iiber other. Oele, Landau, 1850.

Salveiol, Salbeiol, Essence de sauge.

Formation. By boiling oil of mustard with aqueous soda. (Hlasi-

wetz, Wien. Akad. Ber. 5, 189):

10C6H5
CyS

2 + 12NaO = 4 C12H 10O + 2 C6H5NaO4 + 10 NaCyS
2

.

Source and Extraction. In Salvia officinalis, L. Obtained by dis-

tilling the fresh herb with water.

Properties. Greenish to brownish yellow (Zeller) ; from young
plants : green, soon turning brown

; from old plants in autumn : yellow

(Cartheuser) ;
distilled from oil 8 years old at 128 130, or from oil

2 years old at 150: colourless; from the least volatile part of a two

years old oil, by distillation with water: pale yellow. (Rochleder.)

Sp. gr. 0-864 (Ilisch); 0860-92. (Zeller.) Boils between 130
and 160. but not at a constant temperature. (Rochleder.) Smells

and tastes like the plant, when distilled from oil 8 years old oil at 128

to 130; burning and camphorous, from oil 2 years old at 150; disagree-

ably like rum. Neutral. (Zeller.)

Rochleder. Hlasiwetz.

c
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unaltered oil ;
a yellow resin soluble with red colour in aqueous potash ;

and nitrate of camphor, which, when distilled with water, yields a vola-

tile oil having a peculiar odour, and a residual, yellowish red, brittle

resin. The mixture dropped into fuming nitric acid, becomes heated,

gives off carbonic acid and nitric oxide, and forms common camphor.
On distilling the nitric acid solution of this mixture with 4 pts. of water,

common camphor sublimes. (Rochleder.) 5. Oil of vitriol colours it

brownish red to crimson. (Zeller.) 6. Distilled with hydrate of potash,
it yields volatile oils, with evolution of hydrogen at last, then turns brown,
and leaves carbonate of potash. Sage-oil two years old distilled with a

small quantity of hydrate of potash, yields at first without evolution

of gas a colourless oil smelling of oil of turpentine (84'40 C, 1 1'87 H,
3-73 0), then another oil (83'17 C, 11 -26 H, 5'57 = C^H^O3

),
and

at last, with evolution of hydrogen, an oil having a strong burning odour

of sage and peppermint (76'87 p. c. C, 11 "50 H, 9'83 = C22H20 2
) ;

sage oil 8 years old, distilled after digestion at a gentle heat with a large

quantity of hydrate of potash, yields a colourless oil having an ernpyreu-
matic odour (82'65 C, 12'52 H, 4*83 = C^H^O) and leaves car-

bonate and hydrate of potash tinged with brown. (Rochleder )

7. With bichromate ofpotash and sulphuric acid, it acquires a dark brown

colour, afterwards becoming greenish. (Zeller.) 8. Boiled with nitro-

prusside of copper, it yields a slate-grey deposit and acquires a darker

colour. (Heppe, N. Br. Arch. 89, 57.)
It dissolves in every proportion of alcohol of sp. gr. 0*85. (Zeller.)

84. Sage-camphor,

This substance was found in sage-oil which had been kept for a long
time in a badly-closed vessel, and was purified by pressure between

slightly warmed filtering paper. Yellowish white maws, lighter than

water, melting at 31 37, having an odour like that of turpentine-

camphor and slightly like that of sage-oil, and a persistently sharp and
bitterish cooling taste. Neutral. When strongly heated, it swells up,

diffusing a smoke which produces a scratching sensation in the throat,
and a strong odour of turpentine-camphor, and yielding a slight sub-

limate. When set on fire, it burns with a bright flame, leaving shining
charcoal. With nitric acid of sp. gr. T27, it becomes slightly heated,
and yields a yellow resin but no oxalic acid. With oil of vitriol it

becomes brown-red and acquires a resinous consistence. With hot

hydrochloric acid, it forma a resinous mass. With caustic alkalis, it

forms a yellow-brown resin. Sage-camphor dissolves in 450 pts. of cold

and 300 pts. of hot water ; the solution yields crystalline films when

evaporated, but does not deposit crystals on cooling. It dissolves with-

out alteration in dilute sulphuric acid. It dissolves in 5 pts. alcohol of

sp. gr. 0'82, in all proportions of ether, easily in oil of turpentine, less

easily in rock-oil, easily infixed oils. (Herberger, Eepert, 34. 131.)
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85. Oil of Sweet Sedge.

TROMMSDORFF. (1809.) Ann. Chim. 81, 332; A. Tr. 18, 2, 122.

SCHNEDERMANN. Ann. Pharm. 41, 374.

ZELLER. Stud, uber cither. Oele, Landau, 1850.

Kalmusoly Essence ffacore.

Source and Extraction. In the root-stocks of the sweet sedge, Acorus

calamus, L. The roots fresh or at least not too old, yield when com-
minuted and distilled with water, 1 p. c. of oil (Martius, Repert. 39, 240),
1*09 p. c. (Bley Repert. 48*96) ; dry roots a year old yield 1-36 p. c. ;

fresh, slightly dried roots, 0'73 p. c. (van Hees, Pharm. Centralbl.

1847,380.)
Properties. Pale yellow to dark yellow (Trommsdorff, Martius) ;

light brownish yellow (Bley); pale to reddish yellow and brown.

(Zeller.) According to Schnedermann, the most volatile portion of the oil is colourless.

Sp.gr. 0-899 at 25 (Trornmsdorff), 0'89 0'94 (Zeller), 0'950 0'984.

(van Hees.) Boiling point 195 (after the most volatile portion has been
distilled off). (Schnedermann. Has a strong pungent odour, like that

of the roots, and an aromatically bitter, burning, slightly camphorous
taste. (Trommsdorff.) Neutral. (Zeller.)

Schnedermann.
a. 6.

C 80-82 79-53
H 10-89 10-28

O 8-29 10-19

100-00 100-00

a, distilled at 195; ,
at 260. It is a mixture of several non-separable oils;

the most volatile, containing 1^ p. c. oxygen, is in the pure state, most probably C20!! 16
;

the less volatile, boiling at 260, is a mixture of resin and oil, the latter passing off

when the mixture is heated, and the resin remaining. ( Schnedermann. J

Decompositions. 1. It becomes darker in colour by exposure to light.

(Trommsdorff.) 2. When exposed to the air, it thickens and turns

slightly acid, but does not yield any camphor. (Hasse, Crell. Ann.

1785, 1, 422.) 3. Gently heated with iodine, it gives off a small

quantity of greyish yellow vapours without explosion, and is converted

into a tough, reddish yellow-brown mass. (Zeller.) It takes up t'5'2

pts. of bromine, and acquires a blackish green colour. (Knop, Chem.

Centralbl. 1854, 498.) 5. With nitric acid, it acquires a yellowish red-

brown colour, and is converted into a solid resin (Hasse), crumbling.

(Zeller.)
With oil of vitriol, it resinises. 7. Alcoholic potash turns it

reddish yellow-brown. 8. With bichromate of potash and sulphuric acid,

it forms a dark brown, thickish, turbid mass. (Zeller.)
It dissolves without turbidity in absolute alcohol and in 1 pt. of

alcohol of sp. gr. 0*85.
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86. Oil of Serpentaria,

In Virginian snake-root, Arislolochia Serpentaria, L. It is obtained

by distilling the comminuted root with water. The root contains 0'5

p. c. of oil. (Buchholz.) Light brown; in single drops, brownish

yellow. Lighter than water. Smells and tastes like valerian and cam-

phor. (Grassmann, Repert. 35, 463.)

Neutral Oil of Spircua, see Neutral Oil ofMeadow-sweet (p. 382.)

87. Oil of Squill.

MeerzwiebeW. From Scillus maritimus, L. Obtained by crushing
the fresh plant and distilling it with water. Greenish yellow, viscid ;

has a disagreeable and persistent odour, sharp, but not so penetrating as

that of mustard-oil; produces burns on the skin. Soluble in alcohol',
the solution irritates the skin. The oil is different from that which is

obtained by distilling fermented squills with water. (Landerer, N. Br.
Arch. 95, 260.)

88. Oil of Syringa,

Unacfites Jasminol. In the flowers of the syringa, Philadelphus
coronarius, L. The flowers lose their odour \vhen dry, and, on being distilled with

water, yield an aqueous distillate having rather a repulsive than a pleasant odour, but

acquiring after some time an odour of roses. To obtain the oil, the fresh

flowers are exhausted with ether in a displacement- apparatus ; the upper
ethereal layer is separated from the lower gummy watery liquid ; the

ether is carefully distilled off, and the residue is collected in a basin and
filtered when cold. There then remains on the filter a yellow buttery
mass, which loses its odour by washing with cold alcohol ;

and a watery
liquid smelling strongly of the flowers runs off. The latter is shaken up
with ether, and the ether is removed, shaken up with chloride of calcium,
and left to evaporate. Golden-yellow oil, having an intoxicating odour
in the mass, fragrant in the dilute state. (Buclmer, N. Br. Arch. 8170.)

Oil of Syringa vulgaris, see Oil of Lilac, p. 377.

9- Volatile Oil of Tagetes glandulosa.

Light yellow, strongly anthelmintic. (Fr. Eisenbeck, Br. Arch.

3, 421.)

VOL. XIV. 2 D
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90. Oil of Tansy.

FROMHERZ. Mag. Pharm. 8, 35.

PERSOZ, Compt. rend. 13, 433; J. pr. Chem. 25, 60; Ann. Pharm.

44, 31.

ZELLER. Stud, liber citlier. Oele. Landau, 1850.

WOHL. N. Br. Arch. 74, 16; abstr. Pharm. Centralbl 1853, 318.

Rainfarrenb'l, Essence de tanaisie, oleum tanaceti.

Source and Extraction. In the herb and flowers of the tansy, Tana-
cetum vulgare, L. Obtained by distilling either the fresh or the dried

plant with water.

Properties. Pale yellow from the leaves, gold-yellow from the

flowers (Frornherz) ;
the plant grown on a damp soil yields yellow oil ;

that grown on a dry soil yields green oil. (Geoffroy.) Sp. gr. 0'948

(Lewis): 0*952 at 20 (Fromherz) ;
from the flowers, 0'92l ; from the

herb, 0'918. (Zeller.) Smells like the herb ; tastes burning and bitter.

(Fromherz.) Neutral. (Zeller.)

Decompositions. 1. It dissolves iodine, becoming viscid and brown-
red (Flaschoff, Br. Arch. 33. 225), slightly warm and acid at the same
time (Winckler, JRepert. 33, 185) ; without rise of temperature or forma-

tion of vapour. (Zeller.) Heated with nitric acid, it gives ofT gas with

violence, acquires a reddish brown to reddish yellow colour and becomes
resinous. 3. With oil of vitriol, it becomes reddish yellow. (Zeller.)

4. Heated with 5 pts. bichromate of potash, 11 pts. oil of vitriol, and
40 pts. water, it yields common camphor. (Persoz, Vohl.) 5. With

nitroprusside of copper, it yields a brown-black precipitate. (Heppe,
aV. Br. Arch. 89, 57.)

Dissolves readily in alcohol.

Oil of Tropcsolum, see Oil of Nasturtium, p. 385.

91. Oil of Tea.

MULDER. (1838.) Pogg. 43, 163.

Source and Preparation. In tea, the dried leaves of various species of

Thea. 1. A hundred grammes of tea are digested for 48 hours with

1 litre of ether ;
the ether is then poured off, and distilled till only 3 oz.

are left ; the residue is mixed with 1 oz. water ; the mixture is distilled

to dryness, in the sand-bath ; the upper ethereal layer of the distillate is

separated from the lower and shaken up with chloride of calcium ;
and

the ether decanted therefrom is left to evaporate. Chinese Hyson
yields 0'79 p. c., Congo 0*60 p. c., Java Hyson 0*98 p. c. of oil.

2. One part of tea is distilled with 1 pt. of common salt and 6 pts. of

water ; the milky distillate, which has an intoxicating smell of tea, is

shaken up with ether
;
the ethereal solution which floats on the liquid

when left at rest is dehydrated with chloride of calcium and distilled to a

small residue, and the ether is left to evaporate spontaneously therefrom.
No oil is obtained by repeatedly distilling the watery distillate over common salt. Tea
distilled with dilute sulphuric acid, yields a distillate having a faint odour, but no oil.
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Properties. Lemon-yellow ; lighter than water ;
solidifies easily when

cold (because it contains camphor in solution) ; smells strongly of tea, and

so intoxicating that it acts like a narcotic ; tastes of tea, but not astrin-

gent. The oil prepared by the second method resiuises quickly when

exposed to the air.

92. Oil of Wild Thyme.

HERBERGER. (1830.) Repert. 34, 41.

ZELLER. Stud, iiber. either. Oele, Landau, 1850.

QuendeloL

Source and Extraction. In wild thyme, Thymus Serphyllum, L.

Obtained by distilling the herb with water. The aqueous distillate from old

herb contains acetic acid as well as oil. (Trommsdorff, N. Tr. 25, 2, 149.) The

yield of oil amounts 0'08 to 0'09 p. c.

Properties. Gold-yellow (Herberger) ; wine-yellow to brown. (Zcllcr.)

Sp. gr. 0'89 to 0-91. (Zeller.) Has an agreeable odour of lemons and

thyme, and an aromatic bitter taste. (Herberger.)

Decompositions. 1. It is not decomposed by iodine in the cold, but

when heated with it to 75, forms, without violent explosion, a mixture

which gives off iodine-vapours, takes fire, and after the combustion leaves

a resin. (Herberger.) It quickly evolves yellowish red vapours with

iodine, especially the oil obtained from the dried herb, thickening at

the same time and acquiring a reddish yellow-brown colour. (Zeller.)

2. With nitric acid, it acquires a dark yellow-brown colour, gives off

gas when heated, and leaves a soft resin. (Zeller.) Nitric acid of sp. gr.

1-28 does not act upon the oil at 22-5, but when the mixture is heated

to the boiling point, it explodes, gives off nitrous acid, and leaves a resin.

(Herberger.) 3. With oil of vitriol, it acquires a dark brown-red colour

and the thickness of a balsam. (Zeller.) 4. Strong hydrochloric acid

does not act upon the oil below 75; but at that temperature, it produces

ebullition, the mixture becoming viscid on cooling, and appearing to be

mixed with blackish green oil-drops. (Herberger.) 5. With bichromate

of potash and sulphuric acid, it assumes a greenish brown-yellow colour.

(Zeller.)
Combinations. The oil dissolves in all proportions in alcohol of

sp. gr. 0'85. (Herberger, Zeller.)

93. Oil of Vitiveria.

In the root of a grass which grows in India. The grass is cut up
and distilled with water; the oil which passes over is collected; the

milky water which goes over towards the end of the distillation is

exhausted with ether, and the ether is left to evaporate spontaneously
from the solution. The more volatile portion of the oil is yellowish,

transparent, lighter than water; the less volatile is turbid, viscid, heavier

2 D 2



404 APPENDIX TO PRIMARY NUCLEUS

than water, and sticks to the receiver. This latter is probably a mixture

of oil and resin ; on treating the oil with aqueous soda, the resin unites

with the soda, and may be separated from the solution by supersaturation
with nitric acid. (Cap, 1833, J. Pharm. 19, 48 ; Ann. Pharm. 7, 83.)

94. Oil of Fine-leaved Waterdrop.

In the seeds of Phellandrlum aquaticum, L. They are bruised and
distilled with water, yielding, according to Remler, 0'8 p. c. of oil. The

plant distilled with pt. carbonate of potash, pt. lime, and 6 pts. water,

yields a milky, ammoniacal, aqueous distillate having a strong taste and
smell : on this distillate there floats about 0'67 p. c. of oil. (Frick-

hinger.) Pale yellow, lighter than water (Pfaff) ; viscid, heavier than

water (Rayhaud, /. Pharm. 20, 453); when obtained by distilling the

seed with potash, it is brownish yellow, viscid, of sp. gr. 0'8526 at 19.

(Frickhinger.) Has a penetrating odour and a persistent aromatic taste,

like that of the seed. (Pfaff, Frickhinger.) Neutral. It does not exert

any narcotic action on animals, unless administered in rather large quan-
tities (Frickhinger, Repert. 68, 1.) It fulminates with iodine, giving
off violet vapours and leaving a brittle resin. With fuming nitric acid,

it becomes dark brown, then colourless and tenacious.

95. Oil of Water Horehound.

In the fresh herb of water horehound, Lycopus Europceus, L., whence
it is obtained by distillation with water. Green, buttery oil, which
smells like the plant and has a sharp taste. (Geiger, 1823, Repert.

15, 2.)

Second Appendix.

Ferment Oils.

(Arranged alphabetically.)

Fermentolea.

These are volatile oils, produced by the fermentation of various plants,
not originally contained therein, and essentially different from the oils

which are extracted from unfermented plants by distillation with water.

According to Becker (N. Er. Arch. 55, 161), they were known to the

alchemists, and by them designated quintessences. The number of them
known to exist has increased, since Biichner (Repert. 53, 299) in

1835, first separated an oil of this nature from the fermented herb

of Erythrcea Centaurium Pers. by distillation. Ferment-oils are for

the most part much more soluble in water than ordinary volatile oils.
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According to Berzelius (Jahresber. 27, 541), they are perhaps peculiar

alcohols, related to fusel-oil, and forming compound ethers with salt-

radicals and acids.

1. Ferment-oil of Ckcerophyllum sylvestre. The flowering plant is

left to ferment in water; the liquid distilled when the fermentation

is ended
; the distillate mixed with common salt, and shaken up

with ether ;
and the ether removed from the aqueous solution and

left to evaporate : the ferment-oil dissolved in it is then left behind.

Brown, lighter than water, with a strong and peculiar pungent

odour, and an aromatic taste, not bitter, but slightly scratching.

Evaporates quickly even at 18; burns when set on fire, with a clear,

luminous flame, diffusing a vapour which excites coughing. Chlorine-

water converts it into yellow flocks retaining the odour of the oil. It

dissolves iodine. It is decomposed with violence by nitric acid. By
oil of vitriol it is coloured brown, without losing its odour ;

the solution

is rendered milky by water. It forms an emulsion with aqueous ammonia,
dissolves sparingly in water, easily in alcohol, ether, and oils, both fixed
and volatile. It dissolves resin. (Bley, N. Br. Arch. 45, 50.)

2. Ferment-oil of Chelidonium majus, L. Obtained from the roots, in

the same manner as the ferment-oil of Chanropkylfam sylvestre. Lighter
than water ; has an agreeable odour like the bouquet of wine, and a per-
sistent biting taste. It is not very volatile. With iodine it forms a

violet solution. With nitric acid it evolves nitrous gas, and with oil of
vitriol it forms a slightly coloured solution, which is scarcely clouded by
water. It dissolves sparingly in water, readily in alcohol, ether, and oils,

both fixed and volatile. (Bley, N. Br. Arch. 48, 156.)

3. Ferment-oil of Conium maculatum. Obtained from fresh hemlock
in the same manner as the ferment-oil of Chwrophylium sylvestre.

Colourless ; has a peculiar odour, not like that of hemlock, and a sharp

burning taste ; it is not poisonous. Dissolves with facility in alcohol,

ether, and oils both fixed and volatile. (Landerer, Repert. 94, 237.)

4. Ferment-oil ofErythrcea Centaurium, Pers. The plant, after mace-
ration in water for 1 2 hours, gives off a perceptible odour, which increases

up to 60 hours maceration and then ceases. (Biichner.) The aqueous
distillate is pale yellow, with white turbidity ;

has a persistent enliven-

ing, aromatic odour, which is not pleasant when close, and irritates the

eyes and nose
; its taste is excessively burning, like that of creosote, but

not persistent. It reddens litmus, but not permanently (Biichner, Repert,

53, 303), and when heated with ammonia and nitrate of silver, reduces

the solution to the metallic state. (Biichner.) To prepare the oil,

fresh herb is macerated in water for 48 hours, the whole distilled, the

odoriferous distillate redistilled, and this process continued as long as

drops of oil pass over with the watery vapour. Thin greenish oil,

having a peculiar, but not disagreeable, odour : it is not poisonous.

(Biichner, Repert. 53, 299.)

5. Ferment-oil of Echium vidgare, L. The plant in the flowering state

is distilled with water after maceration
;
the distillate is shaken up with

ether, and mixed with common salt
;
and the ether decanted therefrom is

distilled off. Pale yellow oil lighter than water, and smelling like other

ferment-oils. Easily soluble in alcohol and in ether. (Bley, N. Br.
Arch. 30, 167.)
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6. Ferment-oil of Erica mdgaris. The fresh herb is distilled after

maceration with water ;
the distillate is cohobated and repeatedly dis-

tilled after addition of common salt, then shaken up with ether as long
as the ether acquires any odour

;
and the ether is carefully distilled off

from the dissolved oil. The oil obtained amounts to 0.023 per cent.

Greenish yellow, mobile, lighter than water, with a peculiar odour,

and a sweetish, aromatic, burning taste
;

reddens litmus. When sd

on fire, it burns with a clear, blue-edged flame, without leaving any
residue. It is noi deodorised by chlorine-water. It dissolves iodine.

without detonation. "With fuming nitric acid, it froths up, and the

solution mixed with water deposits resinous flakes. With oil of

vitriol, it becomes darker, without losing its odour. (Bley, N. Br. A rc/i.

21, 302.)

7. Ferment-oil of Tussilago farfara, L. The fresh bruised herb is

macerated in water for 10 or 12 days, during which it turns light

green and acquires the odour of pickled girkins ;
the whole is then

distilled ; the distillate, which has a vinous odour, is saturated with

common salt and redistilled ;
this second distillate is shaken up with

a large quantity of ether
;
and the ether is taken off and evaporated,

the dissolved oil then remaining behind. Yellowish, lighter than

water, very volatile, with a peculiar, strongly aromatic, penetrating

odour, and an aromatic taste, neither burning nor cooling. It easily

takes fire, and burns at first with a whitish, afterwards with a reddish,

sooty flame. It dissolves iodine abundantly, dissolves in oil of vitriol

with yellowish colour, without losing its odour, and turns brown when
heated with it. With potash, it forms a whitish, soapy compound (Qy.

Gm.). It dissolves sparingly in water, readily in alcohol and ether.

(Bley, Repert. 62, 406, N. fir. Arch. 13, 38.)

8. Ferment-oil of Marnibium vulgare, L. The comminuted herb

is soaked in water and exposed to the sun, whereby it acquires an
offensive odour ; the liquid is then distilled ;

the distillate 'saturated

with common salt ; the flocks thereby separated, are collected on a filter

and dissolved in ether; and the ether is left to evaporate slowly.
The distillate saturated with common salt yields when heated, a

second aqueous distillate, from which oil may be extracted by agitation
with ether. Lighter than water ; has a peculiar, sweet, ethereal

odour, and an aromatic, slightly biting taste. When set on fire, it

burns with flame, without leaving charcoal. It dissolves in dilute

nitric acid, and yields a bitter substance with strong nitric acid.

With oil of vitriol, it becomes heated and acquires a peculiar odour.

With chlorine-water, it emits an odour of roses and forms a film of resin.

It dissolves in aqueous alkali and in water. (Bley, N. Br. Arch.

10, 67.)

9. Ferment-oil of Achillea Millefolium, L. The fresh flowering plant
is macerated in water and left to ferment

; the whole is distilled, with

cohobation ;
the blue oil which floats on the distillate is removed ; the

residual water, after addition of common salt, is agitated with ether;
and the ether which separates is left to evaporate. Yellow-brown oil,

having a slightly aromatic odour, and an aromatically bitterish, rather

sharp taste. It dissolves in alcohol, ether, and oils, both fixed and

volatile. (Bley, N. Br. Arch. 30, 167.)
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] 0. Ferment-oil of various species of Plantago. Obtained from plant-

ain-leaves by fermentation, distillation, arid agitation of the distillate

with ether, in the same manner as the ferment-oil of Achillea Millefo-

Hum. Yellow, transparent ;
has an ethereal odour slightly resembling

that of mustard-oil, and an aromatic, sweet, burning taste. Very
volatile. With fuming nitric acid, it turns brown, with rise of tempera-
ture and intumescence ;

the solution first becomes greenish yellow, with

milky turbidity, then clear, smells like artificial musk, and has a

disgustingly bitter taste. With oil of vitriol, it forms a dark brown-red

mixture, from which water separates resinous flocks smelling of resin and

ferment-oil. It dissolves in alcohol, ether, and oils. (Bley, N. Br.

Arch. 40, 130.)

11. Ferment-oil of Quercits Robur, Willd. Obtained from fresh

oak-leaves by fermentation., distillation, and treatment of the distillate

with ether, in the same manner as the ferment-oil of Achillea Mills-

folium. Pale green ; sp. gr. 0'695, has an agreeably enlivening odour,
a sweet, burning taste, and reddens litmus. It is easily inflammable,
and burns, with penetrating odour, and with a first bluish, then whitish,

non-fuliginous flame. With fuming nitric acid it froths up and becomes

very hot, but does not lose its odour. With oil of vitriol, it becomes
hot and assumes a dark red-brown colour. It dissolves s.paringly ir

water, readily in alcohol, ether, and oils, both fixed and volatile. (Bley,
N. Br. Arch. 26, 48.)

12. Ferment-oil of Salix pentandra, L. Obtained from fresh willow-

leaves in the same manner as the ferment-oil of Achillea Millefolium.

Yellow, lighter than water; has an aromatic odour, like that of castoreum,
and at the same time like that of willow-leaves ; reddens litmus. Smells

strongly when heated, and burns, when set on fire, with a very smoky
flame, leaving a small quantity of charcoal. Dissolves iodine abundantly.
-With fuming nitric acid, it froths up and thickens, but does not take

fire, and if water be then added, deposits light yellow, bitter, resinous

flocks. With oil of vitriol, it becomes slightly warm, brown, and viscid,

and on subsequent addition of water, deposits resinous flocks smelling of

the ferment-oil. It dissolves sparingly in water, easily and in all pro-

portions in alcohol, ether, volatile and fixed oils, and creosote. (Bley,
lY. Br. Arch. 40, 129.)

13. Ferment-oil of Salvia pratensis, L. Obtained from the fresh

herb, like the ferment-oil of Achillea Millefolium. Dark red-brown,
with a repulsive, ethereal, sweetish odour, and an aromatic taste. It

dissolves sparingly in water, easily, and in all proportions, in alcohol,

ether, and oils, hoth fixed and volatile. It forms a liniment with aqueous
ammonia, and is very sparingly dissolved by aqueous potash. (Bley,
N.Br. Arch. 51, 257.)

14. Ferment-oil of Trifolium fibrinum, L. Obtained like the
ferment-oil of Achillea Millefolium, from the dried plant, even after

it has been well boiled with water and no longer has a bitter smell,

by fermentation, distillation, saturating the distillate with common
salt, and shaking it up with ether. Pale yellow, lighter than water,
smells strongly aromatic, like the ferment-oil of Tussilago fnrfara;
its taste is at first burning and sweetish, afterwards aromatic. When
set on Jire, it burns with a blue, slightly fuliginous flame, giving off"
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strong-smelling vapours which excite coughing, and leaves a small

quantity of charcoal. It dissolves sparingly in water, easily in alcohol

and ether. (Bley, Jahrl.pr. Pharm. 2, 207.)

15. Ferment-oil of Urtica urens, L. Obtained like the ferment-oil of

Achillea Millefolium, from the flowering plant, which, during fermenta-

tion, emits, first a vinous, then a sharp and intoxicating odour. Resembles
the ferment-oil of Echium mdgare. (Bley, N. Br. Arch. 30, 167.)

16. Ferment-oil of Vitis vim/era, L. Fermented vine-leaves are

distilled
; the distillate is cohobated and shaken up with ether ; the

ethereal solution is distilled ; and the ethereal, peculiar-smelling dis-

tillate is rectified : the ferment-oil dissolved in it then remains behind.

Pale yellow, lighter than water; has a pecnliar vinous odour, like

vine-flowers and mignonette, and a burning, sweetish, aromatic taste.

It reddens litmus slightly bat permanently. It evaporates in the air,

diffusing a strong odour. Heated with fuming nitric acid, it resinises

and assumes a grass-green colour. With oil of vitriol, it forms first

a white, then a light-red, and ultimately a brown mixture, without

losing its odour. It is not deodorised by agitation with chlorine-ivater.

With aqueous potash, it forms a clear mixture, from which the oil after-

wards separates, with red-brown colour, but with its original odour. It

dissolves sparingly in water, without alteration in hydrochloric and acetic

ucid. With sulphide of carbon, it forms a milky liquid, from which it

afterwards separates unaltered ; with carbonate of potash, a liniment

from which it also separates unaltered ;
with aqueous ammonia, a soapy

mixture. It dissolves abundantly in alcohol, ether, and fixed oils; in

oil of turpentine and oil of lemon, it forms at first a milky solution, which
afterwards becomes clear. (Bley, Eepert. 68, 301.)

An oil, different from that just described, may be obtained from wine,

by leaving it to freeze, distilling off the volatile part of the remaining

liquid, and shaking up the residue with ether. (Bley.)

17. Ferment-oil of diseased Apples. Maloll, Oil of Apples. Produced
in cellulostasis, a disease of the apple, which imparts a musky odour

to that fruit. It is obtained from the diseased apples by distillation

with water. Yellowish grey, lighter than water ;
boils at 109.

Smells of musk, tastes rough and sharp. Contains 64'15 p. c, C, 20*65

H, 15*15 0, and 0'05 N. It volatilises completely when heated, and

burns, when set on fire, with a feeble flame, diffusing a small quantity
of smoke. Chlorine decomposes it, with elimination of hydrochloric
acid. With dry hydrochloric acid gas, it forms a crystalline compound
(ChlorJtydrate de maloile). It dissolves readily in alcohol and ether, and

imparts a musk-like odour to water. (Rossignon, J. Pharm. 27, 158;
J. pr. Chem. 23, 398; Ann. Pharm. 39, 121.)
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Oxygen-nucleus C'H
14 2

.

Thymol.

C20H 14 2
.

A. E. ARPPE. (1846.) Ann. Pharm. 58, 42; abstr. Berz. Jahresber. 27,
451.

DOVERI. N. Ann. Chim. Phys. 20, 174; Ann. Pharm. 64, 374; Compt.
rend. 24, 390.

A. LALLEMAND. Compt. rend. 37,498; J. pr. Chem. 60, 431; Pharm.
Centralbl. 1853, 754. Compt. rend. 38, 1022; J. pr. Chem. 62, 295;
Pharm. Centr. 1854, 513. Report, by Dumas & Bussj, Compt. rend.

39, 723. Compt. rend. 43, 375. Report, 43, 459. Abstract of the

preceding Memoirs; Ann. Pharm. 101, 122. Fully, and with

Emendations, N. Ann. Chim. Phys. 49, 148; abstr. Ann. Pharm.

102, 119.

STENHOUSE. Ann. Pharm. 93, 269; 98, 307.
R. HAINES. Chem. Soc. Qu. J. 8, 289; J. pr. Chem. 68, 430; Chem.

Centralbl. 1856, 593.

Thymian-campher. Ajwakaphul of the Hindoos. First observed by Neumann
(Chymia medico, 21, 282), Brown & Forcke (N. Br. Arch. 17, 178), investigated by
Doveri and Lallemand. The stearoptene of monarda-oil examined by Arppe, was

recognised by Gerhardt, (Traite, 3, 610) and by Stenhouse, as identical with thymol.
The (partly differing) statements of Stenhouse relate to the camphor or stearoptene of

Ptychotis-oil, which has not yet been completely proved to be identical with thymol,
and has been twice investigated by Stenhouse, with varying results.

Source. In oil of thyme. Tn the volatile oil of Monarda punctata
(Arppe). In the volatile oil obtained from the seed of Ptychotis

Ajowan (or Ajwari), an |East Indian umbelliferous plant. (Stenhouse,

Haines.)

Formation. By the oxidation of thymene or cymene. A mixture of

thymene and cymene through which 1500 litres of dry air were passed
for four months, became viscid and dark red, and yielded to caustic alkali

a large quantity of thymol. (Lallemand.)

Preparation, a. Of crude Oil of Thyme. Bruised thyme is distilled

with water in a large Still. 1 lb. of the dry herb yields on the average 38 grains ;

lib. of the fresh herb, 457 grains. (Zeller, N. Jahrb. Pharm. 2, 78.) By
repeatedly distilling the seeds of Ptychotis Ajowan with water, a volatile oil is obtained

amounting to 5 or 6 p. c. of the seeds, having a light brown colour, an agreeable
aromatic odour, and sp. gr.

= 0'8y6 at 12. (Stenhouse.)
b. Preparation of Thymol. Oil of thyme is subjected to frac-

tional distillation, whereupon it begins to boil at 150, and if the

boiling point be raised quickly to 175, then slowly to 180, thy-
mene and cymene pass over together. While the temperature of

the liquid rises quickly from 180 to 230, a mixture of thymene
and thymol passes over ; then between 230 and 235, thymol, which
must be collected apart. (Doveri.) By this process, only an imperfect

separation of the two constituents is effected, the distillate obtained

below 225, still containing a considerable quantity of thymol ; this
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distillate is therefore shaken up with strong soda-ley to dissolve

the thymol, and the liquid is separated from the undissolved thymene,
which floats on the surface, and mixed with dilute hydrochloric acid,
which precipitates the thymol. After this portion of thymol has

solidified, and the distillate which passed over between 230 and 235 has
been caused to solidify by the introduction of a few crystals of thymol,
the whole of the crystals are repeatedly pressed between bibulous paper
and recrystallised from alcohol. (Lallemand.) Arppe presses between

filtering paper the thymol which separates from monarda-oil on standing,
and distils it either per se or with water. Stenhouse leaves the oil

of Piyclwtis Ajowan to evaporate spontaneously, whereupon thymol
gradually crystallises out at low temperatures ;

or subjects the oil to

fractional distillation, collects separately the portion which distils between
2 18 and 222, brings it to the solidifying point by agitation or by immersion
in a frigorific mixture, and crystallises it from thymene or from alcohol.

Haines decomposes the same oil by fractional distillation into cymene (p. 184), boiling
at 175, and thymol boiling at 230, and promotes the solidification of the latter by
introducing a crystal of thymol.

Properties. Thin, rhombic tables, probably belonging to the right

prismatic system. (Arppe.) Angles 82 30' and 97 30', with cleavage

parallel to the edges of the tables. (Arppe.) Miller, in Stenhouse's

Memoir (Ann. Pharm. 93, 269), describes the ^" long crystals as

belonging to the oblique prismatic system. In a later Memoir by
Stenhouse (Ann. Pharm. .98, 310), two crystalline forms of thymol are

described as determined by Miller. From the crude oil, thymol crystal-
lises in the rhombohedral system. (Fig. 1 43.) Rhombohedrons, having
the terminal edges replaced by c-faces. Moreover the middle edges of

the rhombohedron r' : r3
,

r' : r5
, &c., are truncated by a six-sided prism

(s in Fig. 145). The faces c and s are very narrow, s : s = 120; r : c

= 13U 39'; r : r = 81 22'; r:a= 139 19'. From alcohol it crys-
tallises in forms belonging to the oblique prismatic system. Thin rhombic
tables (somewhat like Fig. 112), having their edges bevelled by the

unequally inclined faces n and A, and their acute summits bevelled by
the unequally inclined faces t and/; the four-edged summits of h and n
are replaced by a pair of ra-faces; /, i, m are hexaid-faces ;

u and n a

posterior augite- pair ; t, a posterior oblique terminal face; h and h the

second pair ; m: i = 90
; t : f= ?G 37' ; / : m 90 ; t : / 1 37 43';

t:i=118 54'; h :/= 130 39'; h :m= 139 21'; h : i 81 20';
u : i = 13042'; u : h 130 38'; t : h 118 49'; u : t 137 47';
h : h =. 98 42'. In the crystals separated from the oil, the directions of

cleavage are parallel to the rhombohedral faces r, and therefore intersect

one another at angles of 81 22'; the crystals separated from alcohol

cleave parallel to i and h
;
but as the angles i : h and I : h are nearly

equal to the former angles, Miller is of opinion that the two kinds of

crystals may, in all essential points, be referred to the same form.

Thymol in the solid state is somewhat heavier than water
;

in the

liquid state lighter. (Lallemand.) Sp.gr. 0'932 at 25'6
U

(Haines), of

the solid thymol, T0285 (Stenhouse). It melts at 44 (Lallemand,

Steuhouse), at 48 (Arppe), at 52'7 (Haines), forming a colourless oil,

which may remain liquid for a long time at ordinary temperatures, but

solidifies when a crystal of thymol is thrown into it (Lallemand) or when
it is cooled or shaken (Stenhouse), the temperature then remaining

stationary at 44. After being melted, it solidifies at 38 ; but if it be heated some-
what above its melting point, the solidifying point falls, so that after heating to 70,
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105, 140, and 170, solidification takes place at 34, 33, 31
,
and 31, the tem-

perature of the thymol rising at the same time to 38, 37, 35, and 35. (Arppe.)
It solidifies after distillation per se (Arppe), or after the decomposition of its potash-
solution by hydrochloric acid (Lallemand), immediately on cooling. It appears to

volatilise at ordinary temperatures. (Miller.) Thymol boils at 220 (Arppe), at

222 (Stenhouse), at 230 (Doveri, Lallemand). It does not deflect the

plane of polarised light. (Lallemand.) Smells like thyme (Arppo,

Haines), has a strong peculiar odour (Stenhouse), faint, different from

that of thyme-oil (Lallemand). Its taste is sharp and burning (Arppe),

pungent and aromatic (Lallemand). Neutral to vegetable colours.

(Lallemand, Stenhouse.) It has an acid reaction. (Doveri). Vapour-

density at 275 = 5-53 (Doveri;, 5' 42 (Lallemand).

20 C
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elimination of hydrochloric acid gas, the thymol remaining liquid and

assuming a wine-red colour at the beginning of the action. If too great
heat be avoided, the product consists of terchlorothymol (which, when
the quantity of chlorine absorbed amounts to f the weight of the thymol,
sometimes separates in needles) j then, if the passage of the chlorine be

continued in bright daylight, a very viscid oil is formed from which

quintichlorthymol gradually crystallises. (Lallemand.) Thymol from

]>tychotis-oil absorbs chlorine quickly, becomes hot, and forms a peculiar chlorine-

compound (p. 442), then, when more chlorine is passed through it, an uncrystallisable
resin. (Stenhouse.) Oil of thyme, distilled with 8 pts. chloride of lime and
24 pts. water, yields chloroform. (Chautard, Compt. rend. 34, 485 j

J.pr. Chem. 56, 238.) 5. Bromine, in sunshine, converts thymol into

white, solid, earthy quintibromthymol, which melts at a stronger heat,

decomposing at the same time and giving off hydrobromic acid, and may
be crystallised from ether. (Lallemand.) On thymol from ptychoti?-oil
bromine acts quickly, forming an uncrystallisable substance. (Stenhouse.)
6. Thymol is not altered by hydrochloric acid. (Stenhouse.) When
hydrochloric acid gas is passed over thymol, it quickly assumes a brown

and, after removal of the excess of hydrochloric acid, a purple-brown
colour, but does not increase in weight by more than 2 to 3 p. c. even
when heated

;
on distilling the product, unaltered thymol is first obtained,

then a red substance. The latter turns blue when treated with alkalis in the cold,

green when heated therewith, and recovers its red colour by exposure to the air. It

dissolves with blue colour in baryta-water, and may be precipitated from this solution

by carbonic acid, together with carbonate of baryta, then extracted from the precipitate

by alcohol, arid remains, after the evaporation of the. alcohol, as an amorphous, dark

violet, chlorinated mass, which may be distilled and forms red vapours when heated.

(Arppe.) 7. Thymol is violently attacked by nitric acid, giving off

nitrous and carbonic acid gases, and forming a soft, brown-yellow,
offensive-smelling resin (Doveri), and a large quantity of oxalic acid.

(Lallemand.) Nitric acid slowly dissolves thymol, and forms a peculiar,

colourless, crystallisable acid, which does not form chloropicrin when
heated with chloride of lime. (Stenhouse.) Respecting the formation of

binitrothymol, see page 419 8. Thymol is decomposed by boiling with

strong acids or alkalis. (Stenhouse, vide inf.) 9. Aqueous sulpho-

thymic acid (the solution of thymol in oil of vitriol, according to

Stenhouse), becomes heated by contact with peroxide of manganese or

bichromate of potash and sulphuric acid, and yields a distillate of thymol
and aqueous formic acid, whilst a brown acid remains, which is solid and
friable at mean temperature, and dissolves in alcohol with dark-red

colour. (Lallemand.) 10. Thymol dissolves in glacial acetic acid, and
on subsequent addition of oil of vitriol, forms sulphacetothymic acid.

(Lallemand.)

Combinations. Thymol dissolves in about 333 pts. of water. (Lalle-

mand.) It is not altered by aqueous ammonia, but takes up a large

quantity of gaseous ammonia, and resolidifies after the ammonia has

escaped. (Lallemand.) Oil of thyme digested with aqueous ammonia, first turns

yellow, then red, then dark brown. (Lewis, Aim. 1780, 32.)

Thymol dissolves in aqueous alkalis and combines with them.

(Lallemand.) Thymol from ptychotis-oil is liquefied by aqueous alkalis, but does

not dissolve in them. (Stenhouse.) The compounds are decomposed by the

carbonic acid of the air or by aqueous alkalis, with separation of

thymol.
Thymol-soda. When thymol in the state of vapour is passed over

soda-lime heated to dull redness, no gas is evolved, but a crystallisable
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substance is formed, winch has the composition C^H^NaO2
,
melts when

heated, and, when dissolved in water, precipitates the solutions of mer-

curic nitrate and nitrate of silver. The mercury-compound is greyish

violet, is not decomposed at mean temperature by dilute sulphuric acid

or nitric acid, but is decomposed by hydrochloric acid, with separation of

thymol, and, after prolonged washing witli acetic acid and alcohol, con-

tains 56-8 p. c. mercury, and is therefore C 20H 13Hg0
2
,HgO (calculation

=
56'07 Hg). (Lallemand.) Alcoholic thymol does not precipitate
alcoholic solution of neutral acetate, of lead. It does not precipitate
nitrate of silver, even after addition of ammonia. (Stenhouse.)

Thymol dissolves very readily in alcohol, ether, and glacial acetic acid.

(Lallemand.) It is precipitated from the alcoholic sotution by water in

drops, according to Stenhouse, not at all according to Lallemand.

Oil of Myrrh.

RUICKHOLDT. .A
7

. Br. Arch, 41, 10.

The volatile oil of myrrh, the gum-resin of Baltamodendron Mytrha
and B. Kalaf. The alcoholic extract of myrrh yields by distillation a

quantity of the oil amounting to 2 '2 p. c. of the myrrh. Bley & Diesel

(N. Br. Arch. 43, 304), by distilling myrrh with water, obtained 1-6 to 3'1 p. c. of

volatile oil, the quantity being smallest from myrrh which had an acid reaction, and the

watery distillate then containing formic acid
; this acid is likewise produced, together

with a soft resin, when oil of myrrh oxidates in contact with air and water. Pfaff

(Mater med. /) mentions a volatile oil of myrrh heavier than water and not distillable

therewith. Brandes (Almanack, 1819, 125) describes a mobile, colourless oil of myrrh,
likewise heavier than water, and distillable with water but not with alcohol. The last-

mentioned oil resinises when exposed to the air, and forms with nitric acid a turbid

mixture, with oil of vitriol a dark red mixture, from which water throws down white

flocks. It dissolves in alcohol, ether, and fixed oils, and is extracted from the ethereal

solution by hydrochloric acid, imparting to that liquid a dark purple-red colour.

Braconnot (J. Pharm. 15, 288; Repert. 34, 398) obtained from (perhaps impure)
myrrh, 3 p. c. of a pale yellow, volatile oil, which turned red when mixed with an equal

quantity of cold nitric acid, dissolved in 2 3 pts. of alcohol or glacial acetic acid,

readily in ether.

Properties. Light wine-yellow, viscid oil, having the taste and smell

of myrrh, lighter than water and heavier than alcohol. It has an
acid reaction and becomes viscid and darker-coloured by exposure to

the air.

Ruickholdt.
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Carvol. C 2 H"0*.

VOLKEL. (1840.) Ann. Pharm. 305, 308; Ann. Pharm. 85, 246;
abstr. /. pr. Chem. 60, 120.

FCHWETZER. J. pr. Chem. 24, 257.

ArARRENTRAPP. Liebig, Poggendorff & Wohler, Ilandworterl. d. Chem.

4, 686.

Source. In oil of caraway, together with carvene (p. 283). (Volkel.)

Preparation. The portion of oil of caraway which passes over

between 225 and 230 is separated by repeated fractional distillation.

(Volkel.) When hydrosulphate of carvol is digested with dilute alcoholic potash,
and the filtrate is treated with water, carvol separates out, and may be dried and
rectified with chloride of calcium ; it then passes over at 250. (Varrentrapp.)

Properties. Transparent, colourless, mobile. Sp. gr. 0*953 at 15.

(Volkel.) Boiling point above 250. (Varrentrapp.) Smells like

carvene. (Volkel.)

20 C ....
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distilled with pulverised hydrate of potash ;
and with evolution of hydro-

gen, when it is distilled with potassium ; also, mixed with carvene, when
oil of caraway is repeatedly distilled with iodine, as long as hydriodic
acid is evolved, and the distillate then decomposed by aqueous potash.

(Schweizer.) Produced also by distilling camphor with an equal weight
of iodine, the other products of the reaction being camphin, colophene,
and camphoresin (Glaus) ; also by heating carvol with fused phosphoric
acid or pulverised hydrate of potash. (Vblkel, J. pr. Chem. 30, 376.)

By distilling oil of thuja with iodine, being then accompanied by thnjone
and colophene ; or, together with resin, by distilling the same oil with

pulverised hydrate of potash. (Schweizer, J. pr. Chem. 30, 376.)

Preparation. 1 . Oil of caraway is distilled over glacial phosphoric
acid, till all the carvene has passed over and the difficultly volatile oil

which remains is decanted from the hydrated phosphoric acid and distilled

per se. 2. Oil of caraway is distilled with pulverised hydrate of potash,
carvene then passing over; the residue is dissolved in water, poured oft'

from the resin which separates, and mixed with dilute sulphuric acid:

and the thick mixture of resin and carvacrol which separates is distilled

per se. (Schweizer.) 3. Common camphor is distilled with an equal

weight of iodine, whereupon camphin first passes over, and when the

residue is more strongly heated, a distillate mixed with colophene is

obtained. This distillate is dissolved in potash-ley and separated from
the solution by an acid ;

and the resulting oil is distilled over lime.

(Claus.)

Properties. Transparent, colourless or yellowish, viscid oil. Heavier
than water (Schweizer), lighter than water. (Claus.) Boiling point
almost exactly 232. (Schweizer.) Has an odour like that of creosote

(Volkel, Claus) ; peculiarly disagreeable; the vapour is pungent and
excites coughing ;

the taste is persistent, strong and biting (Schweizer),
like that of creosote, sweetish at first, afterwards scratching. (Claus.)
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Acids added to the solution, separate an additional quantity of carvacrol
and a resin soluble in potash. These resins are produced by the action of the

resulting hydrate of potash on the carvacrol 4. With hydrate of potash, it

becomes warm and immediately assumes a dark brown colour, thickens
when heated, and on addition of water, deposits a resin insoluble in

potash-ley, while the solution, after addition of acids, yields a resin
soluble in potash-ley. Both these resins are identical with those which are pro-
duced by the action of hydrate of potash on oil of caraway. 5. It absorbs ammo-
nia, becoming more mobile and red-brown, but gives off all the ammonia
when heated, leaving a quantity of red-brown resin.

Alcoholic carvacrol does not precipitate neutral acetate of lead. (Schweizor.) It

coagulates white of egg. (Claus.) Carvacrol is somewhat soluble in water,
and dissolves with facility in aqueous potash, in alcohol, and in ether.

Appendix to Carvol.

Crude Oil of Caraway.

The volatile oil obtained by distilling with water the seeds of Carum
Carvi, is a mixture of carvene (p. 283) and carvol. (Schweizer, Volkel.)

Dry seeds yield 4 -37 p. c. (Trommsdorff), 4'17 (Martius, Repert.

39, 242), 3-12 (Rayhaud), 5-12 (Hopff, Jahrb. pr. Pharm. 12-99), 4 p. c.;

Saxon seeds, 3 p. c. (van Hees, Pharm. Centr. 1847, 380.) To
obtain the whole of the oil, the caraway-seeds must be distilled with
water several times. (Martius.)

Crude oil of caraway varies from pale-yellow to colourless
; it is

mobile, of sp. gr. 0*94 (Lewis), 0-938 (Volkel), 0'91 3 0*926 (van Hees),
0-91 to 0-97. (Zeller.) It begins to boil at 175, giving off chiefly
carvene at first, then carvol, as the temperature rises to 232, and leaves a

slight viscid residue. (Volkel.) According to Bizio (Brugn. Giorn.

19, 360), it solidifies partially on cooling. Smells of caraway, and has a

burning, sharply bitterish taste, less powerful than that of the first

portion of the distillate. (Schweizer.) According to Volkel, it contains

from 86-10 to 76'SO p. c. carbon and 11'09 to 9'22 p. c. hydrogen,

according as it consists in greater part of carvene or of carvol. Similar

results were obtained by Schweizer, J. pr. Chem. 24, 257 ; Ann. Pharm.

40, 329 ; Rev, scient. 8, 195.)

By exposure to light and air, it becomes darker: the same change
takes place spontaneously by keeping, in consequence of the formation of

a volatile substance (which may be separated by heating the altered oil with half its

volume of aqueous potash, precipitating the oil with water, and distilling. (Volkel.)

Every time that the crude oil is distilled, there remains, according to

Volkel, a thick coloured residue (probably from partial decomposition of

the carvol), or, according to Schweizer, a reddish yellow, brittle resin,

soluble in absolute alcohol and ether, and containing 75-15 p. c. C,

8-98 H, and 25*87 0. It dissolves when heated, a mixture of sulphur
and phosphorus, forming an offensive-smelling oil volatile after boiling
with potash, and probably also spontaneously inflammable phosphoretted

hydrogen. (Schweizer.) It dissolves iodine with dark brown-red colour,

rise of temperature and slight detonation (Flaschhoff, Br. Arch. 33, 225),
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becoming thick and resinous. (Winckler, Repert. 33, 185.) When the

dark brown solution of iodine in oil of caraway is repeatedly distilled, it

gives off hydriodic acid, assumes first a yellow, afterwards on cooling, a
red colour, and, if then distilled, yields carvene and a residue of carvacrol.

(Schweizer.) Only old oil of caraway becomes hot and detonates with

iodine. (Zeller, Stud. uber. cither. Oele, Landau, 1850.)- With fuming
nitric acid, oil of caraway yields a black greasy resin (Hasse, Crell. Ann-

1785, 1, 422), oxalic acid (Gren, Crell. Ann. 1786, 2, 151 \ Grotthuss,
N. Geld. 8, 709.) With oil of vitriol, caraway-oil forms a black mass,
with rise of temperature and evolution of sulphurous acid. (Schweizer.)

With pulverised hydrate of potash, it immediately assumes a deep
brown colour

;
the mixture when repeatedly distilled yields colourless

carvene, and leaves a thick, strongly intumescent mass, consisting of

carvacrol, a resin soluble in aqueous potash, and another insoluble therein.

The resin which is left behind on treating the residue with aqueous potash,
is dark brown, brittle, melts at 90, dissolves in alcohol and ether, and,
contains 80'90 p. c. C, 9'23 H, and 9'870; the resin which separates,

together with the carvacrol, from the potash-solution on addition of oil of

vitriol, is dark-brown, transparent, melts at 100, is not precipitated
from its alcoholic solution by neutral acetate of lead, and contains 77*88

p. c. C, 8-56 H, and 13' 56 0. (Schweizer.) Oil of caraway heated
with alcoholic potash, leaves a soft, coloured resin, only partially soluble

in aqueous potash. (Volkel, Ann. Pharm. 35, 308 and 85, 246.) It is

not altered by distillation over lime and hydrate of potash. (Schweizer.)
Distilled with aqueous chromate of potash and sulphuric acid, it yields

acetic acid and a peculiar acid, the greater part of which is however

decomposed by the chromic acid. (Persoz, Compt. rend. 13, 433; J. pr.
Chem. 25, 59.) Heated with finely divided corrosive sublimate, it turns

brown and afterwards black, giving off a large quantity of acid vapours.

(J. Davy, Phil. Trans. 1822, 360.)
Crude oil of caraway absorbs a large quantity of sulphuretted hydrogen

gas, acquiring an offensive odour, and depositing after a few days a small

quantity of sulphur. (Planche, J. Pharm. 8, 372.) It dissolves sulphur

abundantly when heated, depositing it again on cooling ; likewise phos-

phorus ; it does not dissolve chloride of calcium. It is somewhat soluble

in water, to which it imparts its odour and taste ; it dissolves with

facility in alcohol and ether. (Schweizer.)

Hydrosulphate of Carvol-

CHU 2S = C20HU 2
;HS.

VARRENTRAPP. Lielig, Poggendorff & Wohler, Hand. d. Chem. 4, 686.

Sulfhydrate de carvol. (Gerhardt.)

When the portion of oil of caraway (principally carvol), which distils

above 190, is covered with an equal volume of alcoholic hydrosulphate
of ammonia, and left to stand for half an hour, it yields crystals of hydro-
sulphate of carvol, which, after the mother-liquor has been drained off,

may be washed with alcohol and recrystallised from hot alcohol.

VOL. xiv. 2 E
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White silky needles, often more than an inch long and half a line

broad, melting when heated, and for the most part volatile without

decomposition.

20 C . . .
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Sulphacetothymic Acid.

LALLEMAND. (1857.) N. Ann. Chim. Phys. 49, 150; abstr. Ann.
Pharm. 102, 120.

When thymol is dissolved in glacial acetic acid, and oil of vitriol

containing a little anhydrous sulphuric acid is added to the mixture,
combination takes place at a gentle heat, and the liquid, on cooling,

deposits a crystalline mass, which must be dried on porous earthenware,
and freed from excess of acetic acid by leaving it over quicklime in

vacuo.

The acid is soluble in water. With bases, it forms crystallisable salts,

which become anhydrous without decomposition at 1 1 0, but are decom-

posed, with liberation of acetic acid, when their aqueous solutions are

boiled or quickly evaporated. The salts are soluble in water and in

alcohol.

Sulphacetothymate of Baryta, C
24H 15S2 9

,BaO, is obtained by saturating
the acid with carbonate of baryta.

Oxygen-nucleus C20H120*.

Quassiin.

WINCKLER. Repert, 54, 85; further, 65, 74.
WIGGERS. Ann. Pharm. 21, 40.

Discovered by Winckler in 1835, after Thomson (System of Chemistry, 4, 47),

Pfaff, (Syst. d. Mat. med. 2, 11) and Buchner (Repert, 24, 257), had described the

behaviour to re-agents of the quassia-bitter which they had obtained as an extract.

Keller, (Repert, 52, 197) by precipitating with basic acetate of lead, the aqueous solution

of old quassia-extract, which had become crystalline by standing, evaporating the

nitrate to an extract after removing the lead by sulphuretted hydrogen, exhausting the

extract with alcohol, and evaporating the alcoholic solution to an extract obtained

crystals which he regarded as quassia-bitter, though Wiggers regarded them as nitre or

common salt.

Quassia-bitter, Quassite, Quassin. The bitter principle of the wood of Quassia
amara and Q. excelsa, perhaps also of the bark of Quassia Simaruba, inasmuch as the

alcoholic extract of this bark freed from malic and gallic acids by neutral acetate of

lead, and from excess of lead by sulphuretted hydrogen, agrees in character with the

quassia-bitter of the older authors (Morin, J. Pharm, 8, 57.) By distilling quassia-
wood with water, Bennerscheidt, (Br. Arch. 36, 255), obtained a white tabular mass,
his quassia-camphor, having a peculiar odour of quassia.

Preparation. 1. Three ounces of pulverised quassia-wood are ex-

hausted with 2 Ib. of 80 p. c. alcohol ; the tincture is evaporated in a

water-bath ; the residue dissolved in water ; and the filtered solution

evaporated to an extract. This extract is repeatedly treated with small

quantities of absolute alcohol, as long as the alcohol acquires the bitter

taste of quassia ; the filtrate is evaporated nearly to dryness ; and the

residue is exhausted with hot water, whereupon a small quantity of dark-

brown resin remains, while the light yellow solution, which must be



QUASSIIN. 421

decolorised by animal charcoal, yields crystals of quassia by gentle

evaporation. (Winckler.) From aqueous extract of quassia prepared by himself,
Winckler was not able by any process whatever to obtain quassiin, perhaps because the

extract had already undergone some alteration. 2. Eight pounds of quassia-
wood are boiled with water ; the decoction is evaporated to 6 Ibs. ; the

cooled residue is mixed with slaked lime, whereby pectin is chiefly

separated ; then left to stand, with frequent agitation ; filtered ; and the

filtrate is evaporated nearly to dryness and boiled with alcohol of 80 to

90 p. c., which leaves gum, common salt, and nitre undissolved, and
dissolves quassiin, together with brown colouring matter and small

quantities of common salt and nitre. The alcohol is distilled off; and
the residue is evaporated to dryness, dissolved in the smallest possible

quantity of absolute alcohol, and mixed with a small quantity of ether,
which throws down brown colouring matter. The filtrate evaporated to

dryness is redissolved in absolute alcohol, precipitated by ether, and this

treatment is repeated till a nearly colourless residue is obtained by
evaporation no longer containing crystals of quassiiu. Lastly, the ether-

alcoholic solution is poured upon a small quantity of water, and left to

evaporate spontaneously, wbereupon quassiin crystallises out. If the

substances precipitated by ether are repeatedly treated with alcohol and ether as above,

they yield a little more quassiin. (Wiggers.)

Properties. Crystallises by spontaneous evaporation from the ether-

alcoholic solution mixed with water, or, on cooling from the hot aqueous
or slightly alcoholic solution, in white opaque, shining prisms, which lose

1*3 p. c. in weight at 100 in a current of air, and 0'37 p. c. more when
heated to fusion. (Wiggers.) Very delicate slender needles, having a

silky lustre. (Winckler.) Melts somewhat less easily than colophony
and solidifies to a transparent, yellowish, somewhat brittle mass. From
solutions in absolute alcohol or ether, it is obtained as a transparent varnish, which
becomes white and opaque when water is poured upon it, but does not crystallise.

Permanent in the air, inodorous, neutral. Its taste is extremely
bitter, like that of quassia-wood, but much more intense. (Wiggers.)
According to Winckler, it has a slight alkaline reaction.

20 C
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Quassiin does not dissolve very readily in water (Winckler) ;
it dis-

solves slowly in 222 pts. of water at 12, more easily in water containing
foreign substances. (Wiggers.)

It does not neutralise acids. The solution in hydrochloric acid leaves

when evaporated quassiin free from hydrochloric acid. (Wiggers.)
According to Winckler, quassiin neutralises acids but slightly.

The aqueous solution of quassiin is not precipitated by iodine, chlorine,
'neutral or basic acetate of lead, or iron-salts. (Wiggers.) According to

Winckler, it is precipitated by mercuric chloride; but, according to

Wiggers, it is not.

Tannin precipitates quassiin from its alcoholic solution in thick white
flocks. (Winckler.)

Quassiin dissolves easily in alcohol* especially in hot absolute alcohol.

The saturated solution in alcohol of 90 p. c. is rendered turbid by
water, but becomes clear again on adding a large quantity of water.

(Wiggers.)
It is but sparingly soluble in ether.

Oxygen-nucleus C20H I0 6
.

Opianyl.

C20H 10 8 = C20H 10 6

,0
2

.

DUBLANC. (1832.) Ann. Cliim. Phys. 49, 17.

COUERBE. (1832.) Ann. Ghim. Phys. 49, 44. 50, 337. 59, 148.

REGNAULT. Ann. Cliim. Phys. 68, 157.

ANDERSON. E. Soc. Edinb. Transact. 20,347; Ann. Pharm. 86, 190;
R. Soc. Edinb. Transact. 21, 204; Ann. Pharm. 98, 44.

Couerle's Meconine.

First observed by Dublanc ; prepared in the pure state by Couerbe.

Source. In opium. (Dublanc, Couerbe. }

formation. 1. By the slow action of dilute nitric acid on opian

(narcotine), together with teropiammone, cotarnine, opianic acid, and hemi-

pinicacid; but it cannot be obtained with certainty. (Anderson.)
2. By the action of strong caustic potash upon opianic acid, which is

thereby resolved into opianyl and hemipinic acid. (Matthiessen & Foster,

p. 429.)

Preparation. A. From Opium. 1. Finely-cut Smyrna opium is

exhausted with cold water; the filtrate is evaporated to 8 B.
;
and the

morphium and opian are precipitated by dilute ammonia. The nitrate

evaporated to a syrup and then left for several weeks in a cool place,

deposits brown crystals, which must be pressed and then dried at a gentle
heat. The brown crystalline mass contains opianyl, meconates, and other

substances. It is exhausted with boiling alcohol of 36, and the extracts

are concentrated to one-third by distilling off the alcohol : the liquid then

on cooling deposits crystals, which are purified by recrystallisation from

boiling water, with addition of animal charcoal, then from hot ether.

The mother-liquor from which the crystals have separated, yields an additional quantity
of opianyl by concentration. (Couerbe.)

2. Aqueous extract of opium dissolved in water, is precipitated at the
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boiling heat with ammonia and then left to cool, whereupon morphine
separates, together with small quantities of opianyl and crystals of opian.
The filtrate is evaporated down ;

the meconic acid precipitated with

baryta-water ; the excess of baryta removed from the filtrate by car-

bonate of ammonia ; the clear solution evaporated to a syrup ; the

mother-liquor decanted after some days from the crystals of narceine

which separate, then concentrated to a certain extent and treated with

absolute ether, which takes up opianyl together with smaller quantities
of opian and oil. The ether is evaporated ; the opianyl separated from
the residue by water j the hot aqueous solution decolorised by animal

charcoal
; the filtrate brought to the crystallising point ;

and the opianyl
which separates, is purified by repeated crystallisation from water.

(Pelletier, Ann. Chim. Phys. 50, 252.) The opianyl precipitated by ammonia

may also be extracted by absolute ether and purified like the rest.

3. The aqueous extract of opium is precipitated by chloride of

calcium
; the precipitated meconate of lime is filtered ; the filtrate

evaporated to the crystallising point, and separated from the deposited

hydrochlorate of morphine ;
and the dark mother-liquor is diluted with

water, filtered from the flocks which separate, and treated with ammonia,
which precipitates opian, thebaine, and a large quantity of resin. The
filtrate is mixed with acetate of lead ; the excess of lead is removed from
the filtered liquid by dilute sulphuric acid

;
and the filtrate is neutralised

with ammonia and evaporated to the crystallising point at a moderate

heat, whereupon narceine separates out, and then sal-ammoniac by further

concentration. The mother-liquor is repeatedly digested with \ vol.

ether at 26, and the ether is distilled off from the extracts, a brown

syrup then remaining. On treating this syrup with dilute hydrochloric
acid, papaverine dissolves, and opianyl remains, in the form of a dark

grey, crystalline powder, which, to free it from resin and purify it com-

pletely, must be several times crystallised from boiling water, with
addition of animal charcoal. (Anderson.)

B. From Opian. Opian is heated in the water-bath to 49 with
2-8 pts. of nitric acid of sp. gr. 1*4, and 8 pta. water, whereupon it melts

into a yellowish mass, dissolves slowly without evolution of gas, if

constantly stirred, and then gradually deposits crystalline terapiammonc.
The liquid is filtered through asbestos ; the filtrate saturated with potash-

ley ; the solution again filtered from the precipitated cotarnine, and con-

centrated to a small bulk
; crystallised nitre is removed, and the mother-

liquor freed from carbonate of potash by precipitation with alcohol
; the

alcohol distilled off; and the cooled residue treated with hydrochloric
acid, which precipitates opianic acid, hemipinic acid, and opianyl. If this

precipitate be dissolved in a large quantity of boiling water, opianyl
crystallises out on cooling (mixed with a little opianic acid, if the quantity of water
added was

insufficient), and may be purified by recrystallisation from, water
or alcohol. (Anderson.)

Properties. Slender, colourless, six-sided prisms, acuminated with
two faces. (Couerbe.) White shining needles. (Anderson.) Melts at

90, and solidifies again in an unctuous mass at 75. It does not lose

weight by prolonged fusion. Distils without alteration at 155 (Couerbe),
not even at 270. (Regnault, Ann. Chim. Phys. 68, 158.) Melts under
water at 77, per se at 110, and solidifies at 104'5. When cautiously
raised to a high temperature, it volatilises, and sublimes in beautiful

crystals. (Anderson.) Inodorous. Tasteless at first, but with sharp
aftertaste. (Couerbe.) Its taste is bitter. (Anderson.)
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Couerbe. Regnault. Anderson.

6 C
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Appendix to Opianyl.

Mechloic Acid.

COUERBE. Ann. CJdm. Phys. 50, 343; further, 59, 148.

Mechlorsaure, Acide mechlo'ique.

Formation and Preparation. When chlorine is passed into melting opianyl, the

mass becomes red, then dark brown, and solidifies in the crystalline form on cooling.

The mass which is nearly insoluble in water, and sparingly soluble in ether, is treated

with boiling alcohol of sp. gr. 0*833, whereby a solution is formed which yields crystal-

line granules by spontaneous evaporation. The yellow acid mother-liquor contains the

greater part of the absorbed chlorine. The crystalline granules are colourless, melt at

125, volatilise at 190 192 with an odour of jasmin, decomposing partially at the

same time, and yielding drops of a yellow oil which solidifies on cooling and contains

5 '43 p. c. chlorine. This is dissolved in potash-ley and the boiling solution is saturated

with nitric acid, whereupon the mechloic acid crystallises in prisms on cooling. The
chlorinated crystalline granules may likewise be dissolved in weak alcohol, and the solu-

tion treated with oxide of silver, the acid crystallising as the filtrate evaporates, in

pearly scales which are converted by crystallisation into four-sided prisms.

Long four-sided needles, which melt at 160, and have an acid reaction.

Calculation according to Couerbe. Couerbe.

14 C 84 .... 49-12 48-63

7 H 7 .... 4-09 4-06

10 O ... , 80 . , 46-79 , , 47-31

C14H'O 10 171 .... 100-00 100-00

Volatilises at 165, leaving a small quantity of charcoal. It is not decomposed by
oil of vitriol or hydrochloric acid, but nitric acid decomposes it, apparently \vithout

formation of oxalic acid.

It dissolves sparingly in cold, more freely in boiling water. Precipitates lead-salts

but not those of lime, iron, copper, mercury, or silver.

Dissolves in boiling alcohol and in ether.

Meconin-resin.

COUERBE. Ann. Chim. Pfiys. 53, 352; further, 59, 150.

When the chlorinated mother-liquor from which mechloic acid has separated (vid.

sup.) is mixed with water, a brown chlorinated resin is deposited, from which the

chlorine may be extracted by boiling with aqueous carbonate of soda.

Couerbe.

10 C . .
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Opiansulphurous Acid.

?C20H 10S2Q 12 = C20H10 8
,2S0

2
.

WOHLER. Ann. Pkarm. 50, 10.

Formation and Preparation. Hot aqueous opianic acid absorbs a

large quantity of sulphurous acid gas, and, when the solution cools, no

opianic acid crystallises out, provided the quantity present is not too

great, and a sufficient degree of heat has been applied. The solution

evaporated at a gentle heat leaves opiansulphurous acid, generally some-
what moist from adhering sulphuric acid. The sulphuric acid is not present in

the recently prepared liquid, and is merely an accidental product. (
V> ohler.) Perhaps

it is produced by the reduction of the opianic acid to opianyl, which then unites with

the sulphurous acid : C20H 10O10 + 4SO2 + 2HO = C20H 10O8
,2SO2 + 2(SO

3,HO). (Ger-
hardt, Trait6 4, 86.)

Properties. Inodorous, finely- crystalline mass. Has a peculiar bitter

taste, with sweetish aftertaste.

Opiansulphurous acid, is, according to Wohler C20H 7O 8,2SO2
; according to Ger-

liardt, either C20H8O8,2SO2 or C^H^O^SO2
,
in the latter case, comparable with the

acid (and its analogues) whose ammonia-salt may be supposed to be formed by the com-
bination of bitter almond oil with bisulphite of ammonia (xii, 27.) The latter formula

(perhaps in itself the most probable) does not however explain the resolution of opian-

sulphurous acid into opianic acid and sulphurous acid, and is reconcilable with Wohler's
determination of the water in the lead-salt, only on the supposition that the salt was

decomposed at the temperature employed to drive off the water. (Kr.)

Decompositions. When water is poured upon opiansulphurous acid,
it becomes milk-white, and dissolves partly undecomposed, whilst another

portion is resolved into opianic acid which separates, and sulphurous
ucid which dissolves. It reduces selenions acid, after addition of hydro-
chloric acid. With terchloride of gold, it forms metallic gold and

opianic acid.

Combinations. The carbonates of barium and lead dissolve in a

solution of opianic acid in sulphurous acid, forming crystallisable salts

which are not decomposed by nitric acid, and only partially by
chlorine.

Opiansulphite of Baryta. Colourless, shining, rhombohedral tables,

which become milk whi:e at 140, giving off their water of crystallisation
and then decomposing. It is sparingly soluble in water. According to

Wohler, it is C20H6Ba0 8
,2S0

2 + 3Aq, according to Gerhardt, C 20H9Ba0 8
,

2S0 2+ 3Aq.
Opiansufphile of Lead. Colourless, strongly shining, four-sided

prisms, with two very broad lateral faces, and acuminated with two

faces, whereby six-sided tables are produced. Permanent in the air.

At 100 it becomes milk-white, then yellow by exposure to light.

It gives off 6-5 p. c. water at 130, and the rest at 170, in all 13'GS p. c.

(C
2<lH 7PbO8,2SO2 + 6Aq. = 13-07 p. c. Aq.), assuming a yellow colour and

emitting an odour of sulphurous acid.
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Calculation according to Gerhardt. Wohler.

a. b.

20 C ................................... 29-05 20 C ................................ 30-23 .. . 29-23

13 H ................................... 3-15 13 H ................................ 3-27... 3'00

17 O ................................... 32-93 150 ................................ 30-23... 33'00

2S .................................... 7-75 2S ............................... 8-06... 8'10

PbO .................... ................ 27-12 PbO ................................ 28-21... 26'67

100-00 C20H 9PbOs
,2SO' + 4Aq .... lOO'OO .... lOO'OO

According to Wohler, it is C20H 6PbO8,2SO2 + 6Aq. (p. 426). The 4 At. water

of formula b correspond to 9 '07 p. c.

Opianic Acid.

= C20H 10 6
,0

4
.

LIEBIG & WOHLER. (1842.) Ann. Pkarm. 44, 126.

WOHLER. Ann. Pharm. 50, 1 .

J. BLYTH. Ann. Pharm. 50, 36.

LAURENT. Compt. rend. 20, 1118; tf. Ann. Chim. Phys. 10, 372; J. pr.
Client. 40, 408; Ann. Pharm. 62, 10.5; Compt. rend. 21, 1118; further,

24, 219; N. Ann. Chim. Phys. 19, 370; Pharm. Centr. 1847, 381.

ANDERSON. R. Soc. Edinb. Trans. 20, 347; Ann. Pharm. 86, 179; J.

pr. Chem. 57, 358. E. Soc. Edinb. Transact. 21, 204; abstr. Ann.
Pharm. 98, 44; N. Ann. Chim. Phys. 46, 105; Chem. Centr. 1856,
450.

Formation. 1. In the oxidation of opian (narcotine) by peroxide of

manganese and sulphuric acid (Liebig & Wohler), by peroxide of lead

and sulphuric acid. (Marchand.) 2. By boiling hydrocblorate of

opian with excess of bichloride of platinum and water. (Btyth.)
3. By the action of dilute boiling nitric acid upon opian. (Anderson.)
4. By boiling teropiammone with potash-ley. (Anderson.)

Preparation. 1. Opian is dissolved in excess of dilute sulphuric acid ;

finely pulverised peroxide of manganese is added ;
and the liquid is heated

to the boiling point, whereupon it turns yellow and gives off carbonic

acid ; the boiling is continued, with frequent addition of peroxide of

manganese and sulphuric acid, so as to keep both in excess, as long as

carbonic acid continues to escape ;
and the liquid is filtered at the boiling

heat, the straw-yellow filtrate then depositing yellow crystals of opiauic
acid as it cools. These crystals are triturated and thrown upon a filter,

then pressed, washed several times with cold water, again strongly
pressed, heated to boiling with hypochlorite of soda till they become

quite colourless, and gradually mixed with excess of hydrochloric acid :

the liquid then on cooling deposits crystals of opianic acid, which are

washed with water, strongly pressed, and purified by recrystallisation
from boiling water. The mother-liquor yields a little more acid by evaporation.

2. Opian dissolved in dilute hydrochloric acid is boiled with excess of

bichloride of platinum and water for half an hour, whereupon the liquid
first assumes an orange then a dark red colour, and the platinum-salt,
which has also become dark-coloured, melts. The liquid is filtered hot,
and the impure opianic acid, which crystallises from the filtrate on
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cooling, is purified by recrystallisation. (Blyth.) The mother-liquor yields
more opianic acid by evaporation. The mother-liquor of the preparation of opianyl

(p. 423, B) likewise yields a little opianic acid by evaporation. (Anderson.)

Properties. Colourless, thin narrow prisms, grouped in radiating
masses. The presence of an extremely small quantity of xanthopenic acid colours

them uranium -yellow. The acid has a slightly bitter taste and a weak acid

reaction. At 140 it melts, without giving off water. It is not volatile,

but creeps up the sides of hot glass vessels, so that it appears to distil

over. (Wohler.) Fused opianic acid remains soft, transparent, and of

the consistence of turpentine for several hours after cooling, then begins
to exhibit a milky whiteness from the surface inwards, and slowly
hardens in the course of a few days, without however exhibiting any
crystalline structure under the microscope. If water or alcohol be poured
upon this amorphous opianic acid, while still transparent, it becomes

milk-white, and if boiled with the liquid, is converted into a white

earthy mass, a small quantity of which dissolves, and separates on

cooling in white, apparently amorphous flocks. The latter, when
examined by the microscope, present the appearance of a mixture of long
threads and small four-sided crystals. Fused opianic acid is not dissolved

by aqueous ammonia and only after prolonged boiling by aqueous potash.

20 C
10 H
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bichloride of platinum. (Blytli.) f 8. Evaporated nearly to dryness
with an excess of strong potash, it is converted into opianyl and hemi-

piuic acid. (Matthiessen & Foster. Proc. Roy. Soc. 11, 57.)

2C20H 10 10 = C20H10O3 + C20H 10O 12
.

9. Distilled with concentrated hydriodic acid, it yields iodide of methyl
and a non-volatile substance, which is easily decomposed by heat, and

oxidises readily in the air, especially in contact with alkalis. (Mat-
thiessen & Foster.)1T

Combinations. Opianic acid is slightly soluble in cold water, much
more soluble in hot water, so that the solution solidifies completely on

cooling. (Wbhler.) With bases, it forms the Opianates, all of which
are soluble in water. Hot aqueous opianic acid decomposes the carbo-

nates of barium, lead, and silver, with effervescence.

Opianate of Ammonia. Opianic acid absorbs ammonia gas, with rise

of temperature^ and deliquesces instantly in aqueous ammonia. The
saturated solution of opianic acid in ammonia, mixed with alcohol, and
left to evaporate, yields large tables. If the solution be evaporated even

at a very gentle heat, a transparent amorphous mass is obtained, which
when covered with water, becomes milk-white and dissolves but partially,

leaving opiammone in the form of a white powder. (Wbhler.)
Opianate of Baryta. Prisms united in radiating groups, which efflo-

resce when heated, giving off 6 p. c. water (2 At. = 6 '09 p. c. Aq.),
and dissolve very readily in water. (Wbhler.)

Opianate of Lead. Obtained either in very brilliant transparent

crystals apparently of the form of sphene, or in anhydrous, slender

prisms united in tufts. The former crystals contain 5*4 p. c. water

(2 At. = 5-44 p. c. Aq.), part of which they give off at 130, and the

rest at 150, melting at the same time. Begins to decompose at 180.
Dissolves with some difficulty in water, more readily in alcohol.

(Wbhler.)

Wohler.

Crystals. at 100.
20 C 120-0 .... 36-27 36-23
11 H 11-0 .... 3-32 3-34
11 O 88-0 .... 26-61 26-81

PbO 111-8 .... 33-80 33-62

C2H9PbO 10 + 2 HO 330-8 .... lOO'OO 100*00

Opianate of Silver. Short, translucent prisms, with a tinge of yellow,
which however appears to be produced in the first instance by the action

of light, the colour being afterwards unaffected by light. Gives off its

water of crystallisation towards 100, and at 200 becomes opaque and
melts into a liquid of fine dark green colour and metallic lustre, after-

wards acquiring a red metallic colour and ultimately leaving metallic

silver. (Wbhler.)

Dred at

20 C .
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Hemipinic Acid.

C2 H 10 6

,0
6

.

WOHLER. (1844.) Ann. Pharm. 50, 17.

J. BLYTH. Ann. Pharm. 50, 36, and 43.

ANDERSON. Ann. Pharm. 86, 194.

Formation. 1. In the oxidation of opian (narcotine) by nitric acid

(Anderson) ; by peroxide of lead and sulphuric acid, or peroxide of

manganese and hydrochloric acid. (Wohler.) 2. By boiling chloro-

platinate of opiau with aqueous bichloride of platinum. (Blyth.)
3. In the oxidation of opianic acid by peroxide of lead and sulphuric
acid (Wohler) ; by bichloride of platinum. (Blyth.) 4. By the action

of potash on opiauic acid. (Matthiessen & Foster, p. 429.)

Preparation. 1. Opianic acid is heated to the boiling point with
water and peroxide of lead \ dilute sulphuric acid added by drops till

carbonic acid begins to escape ; the liquid left to cool partially ;
a quan-

tity of sulphuric acid dropt in sufficient to precipitate the whole of the

dissolved lead ; and the filtrate evaporated to the crystallising point.

(Wohler.) Unaltered opianic acid often crystallises out first., and the liquid filtered

therefrom yields crystals of hemipinic acid, which are easily purified by recrystallisation

from the boiling saturated solution. (Wohler.) 2. The mother-liquor obtained

in the precipitation of opianic acid as described at p. 427, 2, is slowly

evaporated, after the whole of the opianic acid has separated from it. The

liquid then assumes a deep yellow colour, gives off a large quantity of

hydrochloric acid gas, and yields by spontaneous evaporation, large, flat

rhombohedrons of hemipinic acid, which, by quick recrystallisation from

water, are converted into rhombic prisms. (Blyth.) 3. The solution

obtained as described at p. 423, B, from which opianic acid has separated,
is precipitated with acetate of lead, and the precipitate is washed and

decomposed by sulphuretted hydrogen. (Anderson.)

Properties. Colourless, oblique rhombic prisms (Wohler), or large
fiat rhombohedrons. (Blyth.) Has a slightly sour, somewhat astring-
ent taste, and a strong acid reaction. (Wohler, Blyth.) Effloresces in

the air. (Blyth.) Gives off 13'73 p. c. water (4 At. 13'74 p. c. Aq.)
below 100; melts at 180 and solidifies in a highly crystalline state on

cooling. May be sublimed between two dishes, in shining laminae, like

benzoic acid. (Wohler.)

Effloresced.

20 C 120
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completely resolved into carbonic acid, iodide of methyl, and an acid

having the composition CUH6 8
. (Matthiessen & Foster, vid inf.)

C20H10Q12 + 2 HI = C14H6 3 + 2C2H3I + 2CO2
.

Combinations. Hemipinic acid dissolves with difficulty in cold water

(Wohler) ;
more readily than opianic acid. (Blyth.)

Hemipinic acid is bibasic. (Laurent.) It forms bibasic (neutral)

salts C20H8M2 12 and mono-basic (acid) salts C20H 9M0 12
. (Anderson.) The

lead, silver, and ferric salts are insoluble. The last has a fine orange-

yellow colour. (Blyth.)

Hemipinate of Ammonia. Crystals permanent in the air. (Wohler.)

Hemipinate of Potash. a. Bibasic. Easily soluble; crystallises

with difficulty. (Anderson.) b. Monobasic. Obtained by half saturat-

ing aqueous hemipinic acid with potash, and evaporating. Forms thick,

six-sided tables. Has a strong acid reaction. Contains 14*3 p. c. water

of crystallisation (5 At. = 14*55 p. c. Aq.), which it gives off at 100.

Easily soluble in water and alcohol. (Anderson.)

20 C
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.

crystals. Its aqueous solution has a strong acid reaction to test-paper.
At 100, the crystals lose 14-80 p. c. water (3 HO = 14-92 p. c.), and

slowly sublime.

Matthiessen & Foster.

Dried at 100. mean.

14 C 84 .... 54-54 54-39

6H 6 .... 3-90 3-91

80... 64 41-56 . , 41-70

C14HGO8 154 .... 100-00 100-00

The composition of this acid assigns it a place in the following series.

Ci4H 6O2 Oil of bitter almonds.
C14H 6O4 Benzoicacid.
C 14H 6O6

Salicylic acid.

C14H 6O8 Acid from hemipinic acid (M. & F.)
CHH6Q10 Gallic acid.

? C14HGO 12
Tannoxylic acid.

Its behaviour with ferric chloride (inf.) connects it with salicylic and gallic acid.

Heated for some time to a little above 100, it gradually becomes
brown

; the same change takes place when a pure aqueous solution is

evaporated on the water-bath, but appears to be prevented by the

presence of a trace of hydriodic acid.

It is moderately soluble in cold water ; very soluble in hot water.

It has decided acid properties, but none of its salts have yet been

obtained pure. Its alkaline and alkaline-earthy salts are very quickly
coloured brown in the air. The lead-salt is a yellowish white, curdy
precipitate ; the silver-salt decomposes almost instantaneously, even in

the cold, with separation of metallic silver ; the copper-salt is decomposed
at 100, with separation of suboxide of copper. With sesquichloride of
iron, the acid or its ammonia-salt gives an intense indigo-blue coloration,
which is destroyed by strong acids, and changed to blood-red by ammonia.
In a clear mixture of sesquichloride of iron with red prussiate of potash,
it causes an immediate precipitate of prussian blue.

The acid dissolves very readily in hot alcohol and ether, ^f

Sulphopianic Acid.

C20H 10S2 8 = C20H10 6
;
S3 2

.

WOHLER. Ann. Pharm. 50, 12.

Comp. page 428. When washed sulphuretted hydrogen gas is passed
into aqueous opianic acid heated to 70, the solution becomes turbid and

deposits sulphopianic acid, the formation of which does not cease till

after the sulphuretted hydrogen has been passed through the solution for

a day.
Yellowish powder, which, if heated while still immersed in the

mother-liquor, melts to a pale yellow, clear oil which solidifies on cooling.

The alcoholic solution yields slender, pale yellow transparent prisms,
which soften below 100, melt completely below 100, and cannot after-

wards be obtained in the crystalline form by spontaneous evaporation ol

their alcoholic solution.
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was once accidentally obtained by mixing alcoholic opianate of potash
with hydrochloric acid. (Anderson.) It is not produced by saturating alco-

holic opianic acid with hydrochloric acid gas. (Wohler.)

Properties. Slender, white prisms united in tufts and spherical

masses. (Wohler.) Colourless needles melting at 92-2 (Anderson),
without loss of weight. (Wohler.) Under water it melts at 92*2

(Anderson), near 100 (Wohler), forming a transparent oil which sinks

to the bottom, and on cooling immediately solidifies, with great contrac-

tion of volume, in white radiating masses, like wavellite, but if heated

above the melting point, remains soft and amorphous for a long time,

even after cooling, and does not solidify for some time after. When
heated between two basins, it sublimes without alteration. It is inodorous,

has a slightly bitter taste, probably from decomposition. (Wohler.)

24 C
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Ethyl-hemipinate of Baryta. Obtained by digesting the acid with

carbonate of baryta. Small tufts of needles which appear to decompose
with great facility.

Opiammone.

_ G40H 17AdCu,02
.

WOHLER. Ann. Pharm. 50, 6.

Binopiammone (Anderson, Ann. Pharm. 86, 189.)

Formation. In the decomposition of opianate of ammonia by heat.

(Comp. xiv, 429.)

Preparation. A solution of opianic acid in ammonia is evaporated to

dryness at a gentle heat
;
the transparent amorphous residue is kept at a

heat somewhat above 100 and constantly stirred as long as it smells of

ammonia ; and the mass, which has now become pale yellow and insoluble

in water, is freed by boiling with water from any opianate of ammonia
that may have escaped decomposition.

Properties. Pale yellow powder consisting of microscopic, translucent,

crystalline lumps ;
in the perfectly pure state, it would probably be

colourless. Melts easily when heated, and creeps up the side of the

vessel, without subliming.

40 C ...

19 H ...

N...
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Opiammone is insoluble in cold water. In boiling alcohol, it dissolves

slowly but abundantly, forming a certain quantity of opianic acid, which

crystallises by spontaneous evaporation. (Wohler.)

Appendix to Opiammone.

Xanthopenic Acid.

WOHLER. Ann. Pharm. 50, 9.

Prepared by boiling opiaramone with potash-ley (vid. sup.).
Beautiful yellow flocks, forming when dry, a lemon-yellow powder, which appears

crystalline under the microscope. Fusible. Gives off ammonia when heated with

soda-lime. Dissolves in alkalis with fine yellow colour.

Teropiammone,

C60H29N026 = C40H17Ad0 16
,C

20H 10 10
.

ANDERSON. Ann. Pharm. 86, 187.

Produced in variable, but always very small quantity, together with

many other products, when opian is decomposed by dilute nitric acid

(p. 423, B); purified by washing with alcohol and recrystallisation from

boiling alcohol.

Small colourless needles.

Anderson.

At 100. mean.

60 C 360 .... 58-91 59-20

29 H 29 .... 4-74 4'98

N 14 .... 2-29 2-12

26 O 208.... 34-06 33'70

C60H29N02G 611 .... 100-00 100-00

Decompositions. Cold oil of vitriol dissolves teropiainmone with

yellow, or, when heated, with fine crimson colour. Teropiammone is

not decomposed by hydrochloric acid or ammonia, but nitric acid decom-

poses it ; it is also decomposed by potash into ammonia and opianic
acid.

It dissolves sparingly in cold
;
somewhat more in boiling alcohol and

in ether. (Anderson.)
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Oxyiodo-nucleus C
20IH9 6

.

lodopianyl.

_ C20IH9 6
,0

2
.

ANDERSON. Ann. Pharm. 98, 48.

lodomeconin, Hydrure d'iodopianyle. (Gerbardt, Traite, 4, 1049.)

Formation and Preparation. When chloride of iodine is added to

aqueous opianyl, and the mixture left to itself for several days in a warm

place, long crystals form in it, contaminated by free iodine. They are

purified by recrystallisation from boiling alcohol.

Properties. Colourless needles, which melt at 112 to a colourless

liquid.
Anderson.

20 C ................ 120-0 .... 37-48 ........ 37'16

9H ................ 9-0 .... 281 ........ 2-96

I ................ 127-1 .... 39-70 ........ 39-48

8 O ................ 64-0 .... 20-01......... 20-40

C20IH 9O8
........ 320-1 .... 100-00 ........ 100-00

Decompositions. Melts at a temperature above 100 to a brown

liquid, which decomposes at a stronger heat, with volatilisation of iodine.

It dissolves in oil of vitriol, forming a dark-coloured liquid when
heated. It is decomposed by nitric acid, with separation of iodine.

It is nearly insoluble in water, more soluble in alcohol and ether.

Bromine-nucleus C20Br4H 12
.

Brominated Oil of Turpentine.

C20Br4H'2
.

DEVILLE. Ann. Chim. Phys. 75, 63; /. Pharm. 26, 678.

Bromterpenthinol, Terpenthinolbromur. (Lowig.) Bromure d'essence de tereben-

thine. (Deville.) Essence de Urebenthine quadribrome.

Formation and Preparation. Oil of turpentine is gradually mixed
with small quantities of bromine, till a dark red, fuming, viscid, heavy
liquid is produced ;

this liquid is partially decolorised by animal charcoal ;

and the free hydrobroinic acid and water contained in it are removed by
agitation with chalk and chloride of calcium.

Properties. Sp. gr. 1*975 at 20. Dextro-rotatory.

Deville.

20 C 120 .... 26-55 27'43
4 Br 320 .... 70-79
12 H 12 .... 2-66 3-00

C20Br4H i2 452 .... loo-OO

Isomeric with bromoterebene.
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Bromoterebene.

C20Br4H 12
.

DEVILLE. Ann. Chim. Phys. 75, 51; J. pr. diem. 22, 92; J. Pharm.

26, 666.

When bromine is slowly dropped into well-cooled terebene, till the

liquid acquires a deep red colour, a large quantity of hydrobromic acid is

given off, and bromoterebene is formed, which may be decolorised, though

not completely, by treatment with animal charcoal.

Reddish, viscid liquid, of sp. gr. 1-978 at 20.

Deville.

mean.

20 C 120 .... 26-55 27'43

4 Br 320 .... 70-79

12 H 12 .... 2-66 , 2-95

C20Br4H 12 452 .... lOO'OO

Isomeric with brominated oil of turpentine.

When heated, it gives off hydrobromic acid (which yields free bromine,
in contact with the air) and leaves a residue of charcoal.

Oxylromine-nudeus C20BrH9 6
.

Bromopianyl.

C20H 9Br0 8 = C20BrH 9 6

,0
2
.

ANDERSON. Ann Phar . 98, 48.

Bromomeconin, Hydrure de bromopianyle. (Gerhardt, Traite, 4, 1049.)

Formation and Preparation. When bromine-water is gradually
added to aqueous opianyl, crystals of bromopianyl separate out, and may
be purified by recrystallisation from boiling alcohol.

Properties. Colourless needles, which melt at 167, and behave in

other respects like chloropianyl.

20 C
9 H
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Chlorine-nucleus C20CPHM

Bichloroterebene,

C20CPH 14
.

DETILLE. Ann. Chim. Phys. 75, 49; J. pr. Chem. 22, 91; J. Pharm.
26, 665; Pogg. 51, 433.

MonochlorterebZne.

When the product obtained, together with hydrochloric acid and

hydrochlorate of terebene, by the distillation of quadrichloroterebene, is

heated with a quantity of potash-ley sufficient to saturate the hydro-
chloric acid which is set free, bichloroterebeue is produced, and may be

dehydrated by rectification over chloride of calcium:

3CC14HM = 20 C + 2C20C12H 14 + 8 HC1. (Deville.)

Colourless oil, of sp. gr. 1*137 at 20; refracting power 1*5186

(Deville), 1-531. (Becquerel & Cahours, Pogg. 51, 427.)

Deville.

mean.

20 C 120 .... 58-53 58-27
2 Cl 71 .... 34-63

14 H 14 .... 6-84 6*83

C^COT4 205 .... lOO'OO

It is resolved by heat into hydrochlorate of terebene (p. 274), and a
residue of charcoal.

Chlorine-nucleus C20C14H13
.

Chlorinated Oil of Turpentine.

C20C14H 12
.

DEVILLE. Ann. Chim. Phys. 75, 57; J. Pharm. 26, 672; J. pr. Chem.

22,97. Pogg. 51,433.

Chlorterpenthinol, Terpentinolchlorur. (Lb'wig.) Chlorocamphtne. (Deville.)

Chlorocamphose. (Laurent.) Essence de trebenlhine quadrichlore. (Gerhardt.)

Formation and Preparation. When chlorine gas is very slowly
passed over artificial camphor (p. 265), a small quantity of hydrochloric
acid gas is evolved, and there is formed a liquid coloured yellow by
chlorine (C

20H 12C14
,HC1, according to Deville), which decomposes with

explosion, even in the atmosphere of chlorine, but still more in contact

with the air, giving off hydrochloric acid gas and chlorine, and solidifying
to crystalline chlorinated oil of turpentine. It is also produced, mixed with

quadrichloroterebene, by passing chlorine into oil of turpentine (p. 248).

Properties. Crystalline mass of sp. gr. 1'5 at 8, and refracting

power = 1*5448. Melts without volatilising between 110 and 115.
Has no optical rotatory power.



440 PRIMARY NUCLEUS C^H 1 *5
: CHLORINE-NUCLEUS C

Deville.

mean.

20 C 120 .... 43-79 43-54
4 Cl 142 .... 51-83

12 H 12 .... 4-38 4-80

C20C14H12 274 .... 100-00

Isomeric with quadrichloroterebene.

Decompositions. When slowly heated, it gives off a large quantity of

hydrochloric acid gas, with separation of charcoal, and yields a distillate

consisting of chlorinated oil of turpentine, artificial camphor, a body
containing less chlorine, probably C20HUCP, and a large quantity of

hydrochlorate of terebene.

Quadrichloroterebene.

DEVILLE. Ann.'Chim. Phys. 75, 48; J. pr. Chem. 22, 90; J. Pharm.
26, 664. Pogg. 51, 433.

Chlorotfrelene.

Formation and Preparation. Chlorine gas is passed through terebene

well cooled and exposed to diffused day-light, as long a& any of it is

absorbed, whereupon hydrochloric acid gas is abundantly evolved, so that

the bottle containing the terebene is liable to burst, unless it be frequently

opened. The compound is also obtained, together with chlorinated oil of turpentine,
when chlorine gas is passed into oil of turpentine (p. 248).

Colourless viscid oil of sp. gr. 1 36 at 156, refracting power=1-52 94,
and no rotatory power. Has a peculiar camphorous odour.

Deville.

mean.

20 C 120 .... 43-79 43'67
4 Cl 142 .... 51-83

12 H 12 .... 4-38 4-73

C20C14H i2 274 .... 100-00

Isomeric with chlorinated oil of turpentine.

Quadrichloroterebene blackens when heated, gives .off a large quan-
tity of hydrochloric acid gas, and yields a colourless distillate consisting
of aqueous hydrochloric acid gas, bichloroterebene, hydrochlorate of tere-

bene, and undecomposed qnadrichloroterebene, while charcoal remains
behind. If the heat be quickly applied, the distillate is red, blue, and

ultimately black, and contains a large quantity of hydrochlorate of

terebene : 2C20C1*H 12=20C+ C20H 16
,HC1-7HC1. (Deville.)
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Oxychlorine-nucleus C20C1H9 6
.

Chloropianyl.

C20C1H 9 8 = C20C1H9 6
,0

2
.

ANDERSON. Ann. Pharm. 98, 47.

Chloromeconin> Hydrure de cfiloropianyle. (Gerhardt, Traite, 4, 1049.)

Formation and Preparation. When chlorine gas is passed into a

cold-saturated aqueous solution of opianyl, an abundant crop of crystals

quickly separates ; consisting of chloropianyl, which may be purified by
recrystallisation from alcohol. It is likewise produced when dry chlo-

rine gas is passed over melted opianyl.

Properties. Colourless needles, which melt at 175 and suhlime uri-

decomposed at higher temperatures.

20 C . .
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product to stand, long yellow needles are formed, which ultimately cause

it to solidify : they may be purified by expressing the remaining liquid
and recrystallising from ether-alcohol.

Lemon-yellow, oblique rhombic prisms, which melt at 61 and have
an intoxicating odour.

The compound decomposes at 180. Heated with oil of vitriol to

100, it is converted into a colourless liquid, which floats on the oil of

vitriol, solidifies on cooling, and, after solution in aqueous potash, preci-

pitation with hydrochloric acid, and drying, forms silky, talc-like flocks.

This substance has at first an agreeable odour of benzoin, melts at 45,
and distils without decomposition at 250 ; it dissolves in ammonia and
forms a salt, crystallising in slender needles, whence it is probably
terchlorocarbolic acid j (xi, 181) with which it appears to agree in com-

position.

Oxychlorine-nucleus C^CPIPO
8
.

Quintichlorothymol.

C20C16H9 2
.

LALLEMAND. (1856.) Compt. rend. 43. 376; N. Ann. Chim. Phys. 49,

158; Ann. Pharm. 10, 123, and 102, 123.

Thymol pentachlorS ou quintichlor$.

Formation (p. 411).

Preparation. When thymol is exposed for a considerable time to

the action of dry chlorine gas in bright daylight, a reddish yellow gluti-
nous oil is formed, in whieh, after a while, crystals of quintichlorothymol
make their appearance : they may be purified by recrystallisatiou from
ether.

Properties. Colourless, very hard crystals, having the form of ter-

chlorothymol (according to another statement of Lallemand, it has the form of

thymol), melting at 98, and containing 55 p. c. chlorine (calculation =
55-03 Cl).

Decomposes at 200, giving off hydrochloric acid gas and propylene
gas (C

6H6

), while a solid product (terchlorotoluenol) collects in the neck
of the retort, and charcoal remains behind :

2C2IFC15 2 = C14H5C13Q2 + C<H fi + 7HC1 + 2CO + 18C.

In one experiment, in which very pure quintichlorothymol was heated, the carbonic

oxide evolved towards the end of the process was mixed with marsh-gas, and the solid

distillate, melting at 150, and crystallising from alcohol in needles, had the composition
C14H 4C14O2

, and was therefore quadrichlorotoluenol : 2C20H9C15O2 = C14H4C14O- +
C6H6 + 6HC1 + CH2 + 2CO + 17C. Impure quintichlorothymol yielded also by
distillation a large quantity of liquid product, which, after the solid products had

been removed by weak potash-ley, boiled at 265 (or, according to Lallemand's first

statement, at 365), and had the composition of bichlorocumol (xiii, 346). Stenhouse,

by passing chlorine-gas over the crystals from ptychotis-oil (p. 411) previously examined

by him (Ann. Pharm. 93, 269), obtained dark yellow crystals, which were less soluble

in cold alcohol and ether than thymol, and after recrystallisation from hot alcohol,

pressing and drying in vacuo, contained 40-26 p. c. C, 3'99 H, 43'09 Cl, and 12'66O,
whence Stenhouse deduced the formula C44C18H26O10

.
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Oxynitro-nudeus C
20XH9 6

.

Nitropianyl.

C20H 9N0 12 = C20XH9 6

,0
2
.

ANDERSON. E. Soc. Edinburgh Transact. 21, 204; Ann. Pharm. 98, 46.

Nilromeconin. Hydrure de nltropianyle. (Gerhardt, Trait$4, 1049.)

Formation and Preparation. Opianyl dissolves abundantly in cold

concentrated nitric acid, the solution giving off red fumes when heated.

On diluting with water, bulky crystals separate, which may be obtained

pure by washing and recrystallisation from boiling alcohol.

Properties. White needles and prisms, melting at 160 to a trans-

parent liquid, which solidifies in the crystalline form on cooling.
Neutral.

20 C
9 H
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Properties. Colourless or slightly yellow, long, thin, four-sided prisms with

rectangular base. Has a strong acid reaction. Melts at 150.

20 C
9 H
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Binitrothymate of Silver is very sparingly soluble in water.

In alcohol and ether, binitrothymol dissolves in all proportions,

separating as an oil when the solvent evaporates.

Oxynitro-nucleus C
20X3Hn 2

.

Ternitrothymol.

U = C20X3Hn 2
.

LALLEMAND. (1856.) Compt. rend. 43, 376; N. Ann. Chim. Phys. 41),

152; Ann. Pharm. 101, 123.

Thymol trinitre, Acid trinitrothymique, Trinitrothyminstiure.

Formation and Preparation. Binitrothymol is dissolved in oil of

vitriol, and a small quantity of nitric acid is gradually added, without

allowing the mixture to get hot. On diluting with water, yellowish
flocks of ternitrothyrnol are precipitated, which may be recrystallised
from boiling water.

Beautiful yellow needles, which melt at 100, and decompose suddenly
at a higher temperature.

A mixture of oil of vitriol and alcohol readily converts it into solid

ternitrothymic ether.

Ternitrothymol dissolves sparingly in cold water.

It unites with bases, forming yellow or orange-yellow salts, which
detonate at 150, and dissolve in water more readily than the binitro-

thymates. The aqueous solution of ternitrothymate of potash precipitates
the salts of the heavy metals.

Ternitrothymate of Lead contains 28*83 p. c. lead oxide, and is there-

fore C20X3H 10Pb02
(calculation = 2S;86 PbO).

Ternitrothymol dissolves readily in alcohol and in ether.

Primary Nucleus C20H 18
.

Menthene.

C^H18
.

WALTER. (1839.) Compt. rend. 8, 913; Ann. Chim. Phys. 7'2, 87;

Pogg. 51, 1, 336; J. pr. Chem. 14, 104; Ann. Pharm. 32, 288.

Discovered by Walter in 1838.

Formation. By distilling peppermint-camphor with anhydrous phos-
phoric acid or oil of vitriol. Probably also by heating peppermint-
camphor with potassium. (Walter.)
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Preparation. Small lumps of anhydrous phosphoric acid are

gradually added to peppermint-camphor, as long as heat is thereby
produced ; the mixture, which separates into two layers, is distilled ;

and the colourless distillate is twice rectified over anhydrous phosphoric
acid (C

20H20 2 = 2HO + C20H 18

).

Properties. Transparent, colourless, thin liquid of sp. gr. 0*851 ;

boiling between 161 and 163. Has an agreeable peculiar odour (which
it appears to lose when it contains water, and to recover by boiling with potash), and
a refreshing taste. Vapour-density = 4 -9 4.

20 C
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Camphin.

C20H 18
.

GLAUS. J. pr. Chem. 25, 264.

Formation. By distilling common camphor with iodine.

Preparation. The impure camphin obtained in the preparation of

colophene from camphor (p. 280), is agitated with mercury to remove

iodine, then distilled per se to remove colophene, camphor, and campho-
creosote, then shaken up with potash-ley, and repeatedly rectified over

potash-lime, as long as the distillate retains iodine. The last trace of

iodine may also be removed by setting it aside over potassium, and

rectifying.

Properties. Thin colourless oil of sp. gr. 0-827 at 25. Boils at

167 - 170 under an atmospheric pressure of 28 inches. Odour agree-

able, like that of mace, but at the same time recalling that of turpentine.
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camphin ;
the concentrated acid colours it dark red at ordinary tempera-

tures, with effervescence and evolution of red vapours, and forms after a

while, with decolorisation, an azotised oil having an odour of cinnamon.

Fuming nitric acid converts camphin into a thick red oil, soluble in

potash. 6. Camphin, shaken up with oil of vitriol, colours it yellow,
but otherwise remains unaltered. Heated with fuming sulphuric acid,

it turns brown and thickens, gives off sulphurous acid, and distils partly
unaltered. 7. Resinises in contact with pentachloride of antimony.

Combinations. Camphin dissolves in alcohol, ether, oil of turpentine.,

and rock-oil ; not in water, weak alcohol, potash-ley, or dilute acids, not

even in strong hydrochloric acid. It absorbs a small quantity of hydro-
chloric acid gas. (Glaus.)

Appendix to Camphin.

Camphoresin C20H 13
?

GLAUS. J.pr. Chem. 25, 264.

The residue left on distilling camphor with an equal quantity of

iodine (p. 280), consists of camphoresin with small quantities of charcoal

camphin, colophene, camphocreosote, and iodine.

Properties. Solid, black, very brittle resin, resembling asphalt, and

having a glassy lustre, easily rubbed to a black powder ;
fracture con-

cho'idal. Melts easily. Tasteless and inodorous.

According to Glaus, it contains, when not quite pure, 83'88 p. c. C, 8'39 H, and

2*0 I, and is therefore C22!! 12
. (Claus.) It probably likewise contains oxygen, and,

as it was produced from camphor, it is more probably C20H 12
. (Gm.)

Decompositions: Camphoresin when boiled, gives off white vapours

smelling of creosote. It takes lire when heated, and burns with a

bright flame, leaving a tumefied charcoal, which colours an alcohol-flame

green when ignited therein. By dry distillation,, it yields small

quantities of camphin, camphocreosote, colophene, and lastly oil-gas and

resin, and leaves a residue of charcoal.

Combinations. Camphoresin is insoluble in water and in aqueous alcohol;
but absolute alcohol and ether, oil of turpentine and camphor, dissolve it,

leaving however a residue of charcoal : the solutions, after agitation with

animal charcoal, exhibit a light green iridescence ;
the solution in rock-

oil has a blue iridescence after agitation with animal charcoal.

Peppermint-camphor.

_ C20H18
,2HO.

GMELIN. (1829.) flandb. Aufl. iii, 2, 408.

DUMAS. Ann. Chim. Phys. 50, 232; abstr. Ann. Pharm. G, 252.

BLANCIIET & SELL. Ann, Pharm. G, 293*
VOL. xiv. 2 G
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WALTER. Ann. Chim. Phys. 72, 83; Pogg. 51, 1, 334; J. pr. Chem. 14,

103; Ann. Pharm. 32, 288.

KANE. Phil. Mag. J. 16, 418; J. pr. Chem. 20, 439.
LAURENT. Eev. sclent. 14, 341.

Pfefferminzcampher, Menthencampher, Stearoptene of Peppermint-oil, solid

Peppermint-oil, Oxide de menthene hydrate. (Laurent.)

Oil of peppermint obtained by distilling Mentha piperita with water,

deposits on standing (Blanchet & Sell), or when cooled to 20 (Bizio,

JJrugn. Giom. 19, 360), to 27 (Margueron, J. Phys. 45, 136), crystals
of peppermint-camphor. American peppermint-oil solidifies at

(Dumas) ;
when it is subjected to fractional distillation, the last third of

the distillate, if collected apart, deposits crystals on standing. (Walter.)

Properties. Transparent, colourless, shining prisms, which melt at

36-5 (Dumas), (at 25 Dumas, 27 Blanchet & Sell, 34 Walter), and
volatilise without decomposition. (Gmelin.) Solidifies at 24. (Blan-
chet & Sell.) Boiling point, 208 (Blanchet & Sell), 213. (Walter.)

Vapour-density=5'62. (Walter.) Smells and tastes like oil of pepper-
mint (Blanchet & Sell, Walter), less burning, less agreeably, more bitter,

very cooling. (Gmelin.) Neutral. (Gmelin.)

20 C
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rated with 2 pts. of oil of vitriol, it forms a semi-fluid mass of fine blood-

red colour, from which nearly all the peppermint-camphor separates

again on saturation with alkali
; the blood-red mixture heated on the

water-bath yields menthene floating on a thick red liquid. On satu-

rating this liquid with potash, and precipitating the resulting sulphate of

potash with alcohol, the solution yields by spontaneous evaporation, an

oil, which, after washing with water, solution in ether, and evaporation of

the ethereal solution, contains 81*3 p. c. C, ll'l H, and 7.6 (corre-

sponding to the formula C20H 19
0, according to Walter, and to the formula

C20H 17

0, according to Laurent, who called it mentkase}, also a shining
salt containing 37 p. c. C and (r8 H. (Walter.) When strongly heated
with oil of vitriol, it gives off sulphurous acid, first with brown colouring,
afterwards with carbonisation. (Gmelin, Walter.) 8. Heated with

anhydrous phosphoric acid, it is resolved into water and menthene (p. 445).
9. Pentachloride of phosphorus added to fused peppermint-camphor,

produces great heat and evolution of hydrochloric acid, and colours the

camphor blue, rose-red, and finally dark red : the mixture yields by
distillation, chloromenthene arid terchloride of phosphorus (Walter),

chlorophosphoric acid and hydrochlorate of meuthene. (Gerhardt, N. J.

Pharm. 14,224.) 10. Potassium oxidises slowly in fused peppermint-
camphor, the mixture acquiring a doughy consistence when heated.

The doughy mass separates, on addition of water, into two layers, the

upper consisting of aqueous potash having a red colour, the lower

probably of menthene mixed with peppermint-camphor. 11. It is not
altered by hydrate of potash. (Walter.)

Peppermint-camphor dissolves sparingly in water, The solution in

boiling water becomes turbid on cooling. (Gmelin.) It dissolves

readily in alcohol and ether (Dumas, Walter) ; easily in volatile oils

(Dumas), less easily in oil of turpentine (Walter), in wood-spirit and

bisulphide of carbon. (Walter.) It does not crystallise from a hot

solution in alcohol or ether-alcohol. (Blanchet & Sell.)

Appendix to Peppermint-camphor.

1 . Crude Oil of Peppermint. Essence de menthe poivrte. The oil

obtained by distilling peppermint, Mentha piperita, with water, is a

mixture of peppermint-camphor with a liquid oil not well examined.
The crude oil has generally an acid reaction. (Zeller.) The dry
flowering plant yields 1-25 p. c. oil. (Marti us, Repert. 39, 243.) The
fresh plant yields the same quantity of oil and of the same properties,
whether distilled with steam or over the open fire ; but the dry plant

yields 1^ times more oil by distillation over the open fire than by steam

distillation, and the oil obtained by the latter process is specifically-

lighter and less coloured than that yielded by the former. When the oil

obtained from the dried plant by distillation over the open fire, is recti-

fied with steam, oil of sp. gr. 0'91 passes over, and there remains a

portion, which, after rectification over the open fire, exhibits a sp. gr. of

0'93; hence the specifically lighter oil contained in the fresh plant

appears to be changed into the heavier oil by drying. (Geiseler, N. Br.
Arch. 86, 151.)

Oil of peppermint is limpid, pale yellow, yellow-green to brownish

(Pfaffj Zeller, Stud, iiber. cither. Ode, Landau, 1850); it has a peculiar
2 G 2
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odour, and a strong burning taste, but at the same time cooling, like that

of camphor (Pfaff) ; the American oil is less burning. (Bley, Br. Arch.

39, 51.) Sp. gr. 0-92 (Pfaff) ; 0'89 to 0'92 (Zeller) ; of the American

oil, 0-84
(BleyJ;

0'907 (Brandes) ; 0-9083 (Kane) ;
of the oil separated

from peppermint-camphor by rectification, 0*8998 (Kane) ;
of English

oil, 0-9068 at 18 (Chardin) ; French, 0'914 at 25 (Chardin) ; German,
0-9098

; rectified, 0*9024 (Martius) ; 0'86 (Bley) ; 0'908 at 20 (van
Hees, N. Br. Arch. 61, 18.). Boiling point between 188 and 193.

(Kane.) Contains 75'L p. c. C, 13'4 H, and 11-5 (Gobel) ; mean,
78-5 p.c. C, ll'O H, and 10'5 (Blanchet & Sell, Ann. Pharm.

6, 293); mean, 76'66 p. c. C, 12'15 H, and 11-19 0; the first tenth

which passes over in rectification, perhaps containing oil of turpentine,
contains 78'42 p. c. C, 11 '86 H, and 9 '72 (Kane, Lond. Ed. Mag. J.

13, 440; J. pr. Chem. 15, 159), whence Blanchet & Sell deduce the

formula C 12H 10
0, and Kane deduces the formula C21H20 2

.

Oil of peppermint treated with chlorine acquires a turbid, whitish

aspect. (Bley.) It dissolves iodine, without evolution of vapour or rise

of temperature, acquiring a yellowish to red-brown colour and viscid

consistence. (Zeller.) The darker colour disappears on addition of

water. The oil does not undergo any alteration of odour. (FlaschofF,
Br. Arch. 33, 225 ; Winckler, Repert. 32, 271.) It forms with iodine, a

thick magma (Guyot J. Hist. phys. 5, 230) ; with iodine dissolved in

iodide of potassium, it does not form any solid product corresponding to

the anisoin of oil of anise. (Will. Ann. Pharm. 65, 230.) With
bromine, it assumes a lemon-yellow colour, becoming lighter on addition

of water. (Bley.) With concentrated nitric acid, it forms, with great

hissing and rise of temperature, an unctuous mass having an odour of

pitch, and depositing a brown resin on addition of water (Bley) ; ordinary
nitric acid colours it purple-red to reddish brown, and thickens it, when

heated, at the same time giving off a large quantity of gas. (Zeller.)
With oil of vitriol, it turns brown and acquires the thickness of a balsam

(Zeller), without losing its odour. (Bley.) By chromate of potash and

sulphuric acid, it is partially thickened, and coloured yellowish brown,

ultimately greenish brown. (Zeller .} When hydrochloric acid gas is

passed into it, or when it is treated with the aqueous acid, it acquires a

purple-red colour. (Davy.) Mixed with ammonia (alcoholic, aqueous,
or gaseous 1 Gm.) it gradually loses the odour of peppermint and of

ammonia, and becomes turbid, depositing indistinct flocks. (Boullay,
N. J. Pharm. 5, 336.) Distilled with chloride of lime, it yields chloro-

form
; with hypobi'omite of lime, bromoform. (Chautard, Compt. rend.

33, 671 and 34, 485.) It decolorises finely divided sulphide of lead,

and by the action of the ozone contained in it, converts that compound
into sulphate. (Williams, JV. Phil. Mag. J. 5, 536 ;

J. pr. Chem.

59, 504.) Boiled with nitroprusside of copper, it yields a dark deposit
and acquires a dark colour. (Heppe, N. Br. Arch. 89, 57.) With

finely divided mercuric chloride, it turns yellow, and blackens imme-

diately when heated, whereupon a somewhat purple-coloured oil distils

over, together with acid vapours, while calomel and a little charcoal

remain behind. (J. Davy, Phil. Trans. 1822, 360.)
Oil of peppermint is slightly soluble in water. Fresh peppermint-

water, and fresh elder-flower-water mixed in equal parts, form a mixture

which soon acquires a blood-red colour, and after two months, deposits
a red substance somewhat soluble in alcohol and ether. If the waters



CAMPHOLIC ACID. 453

are more than a month old, they do not become coloured. (Recluz,
J. Chim. mcd. 14, 470.)

It dissolves in 1 3 pts. of alcohol of sp. gr. 0*85, forming a clear

solution
; with a larger quantity, an opalescent solution. (Zeller.) It

dissolves in all proportions of alcohol of sp. gr. 0*815, in 10 pts. of
alcohol of sp. gr. 0'868. (Bley.) It dissolves with turbidity in bisul-

phide of carbon. (Bley.)

2. Chlorinated Peppermint-camphor.

WALTER. (1839.) Ann. Chim. Phys. 72, 99; Compt. rend. 8, 914;

Pogcj. 51, 1, 344 j Ann. Pharm. 32, 294.

A. Oxide of Chloromenthene. (Laurent, Rev. scient. 12, 341),
C20H 15>5C12 ' 5 2

. Chlorine gas washed and dried, is passed in the dark

through fused peppermint-camphor as long as hydrochloric acid gas
continues to escape ;

the liquid is then heated on the water-bath to expel
free chlorine, then washed several times with water and solution of car-

bonate of soda, and dried in vacuo, after being shaken up with chloride

of calcium. Yellow oil, heavier than water, not crystal lisable, having a

peculiar odour, and a taste refreshing at first, afterwards bitter and

exciting. It contains 49-16 p. c. C, 6'52 H, 37'80 Cl, and 6'52

(Walter); it is probably C20H 15C13 2
. (Gin.) When set on fire, it

burns with a smoky green-edged flame. It is decomposed by heat, giving
off' a large quantity of hydrochloric acid gas, and leaving charcoal. It

is not altered by chlorine in the dark, but in sunshine it is transformed

into the following chlorinated peppermint-camphor. With cold oil of
'vitriol, it immediately turns red. It dissolves slightly in water, and in

aqueous carbonate of soda, easily in alcohol, wood-spirit, ether, and oil of
turpentine. (Walter.)

B. Oxide of Chloromenthelane. (Laurent.) C20H12 - 5CP- 5 2
. Pro-

duced by exposing the compound A to direct sunshine in a bottle filled

with chlorine, and purified in the same manner as the preceding.

Green-yellow, viscid oil, containing 35 -38 p. c. C, 3*88 H, 56 '85 Cl, and
3 -89 0. Oil of vitriol colours it after long contact. It is slightly
soluble in cold alcohol. (Walter.)

Campholic Acid.

C20H 18 4 _ C20H18
,0

4
.

DELALANDE. (1841.) N. Ann. Chim. Phys. 1, 120; J. pr. Ghem. 23,

390; Ann. Pharm. 38, 337; JRepert. 80, 159.

BARTII. Ann. Pharm. 107, 249; abstr. J. pr. Chem. 76, 125; C/iem.

Centr. 1858, 784.

Camphofa'dure, Acide campJiolique ; Acide lorncniquc. (Laurent, Rev. sctcnt-

14, 360.) Discovered by Delalande.
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Formation and Preparation. Camphor-vapour is repeatedly passed
to and fro, under pressure, over heated potash-lime ;

the whole is then

dissolved in boiling water j the filtrate saturated with acid
;
and the

white, acid, crystalline mass which separates from it, is washed and dried,

and recrystaUised from alcohol and ether-alcohol. No gas is evolved when

camphor-vapour is passed over potash-lime. (Delalande.)

Properties. White crystals. Melts at 80, boils at 250. Vapour-
density= 6 '058. Slightly reddens litmus. (Delalande.)

20 C
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Campholate of Silver. Aqueous campholate of ammonia is mixed
with nitrate of silver, and the resulting precipitate is washed and dried.

White, curdy flocks.

Delalande.

20 C 120 .... 43-32 43-00

17 H 17 .... 6-13 6-23

4O 32.... 11-56 12-17

Ag 108 .... 38-99 38-60

... 277 .... 100-00 100-00

Campholic acid is soluble in alcohol and ether. (Delalande.)

Oxygen-nucleus C
20H 16 2

.

Camphoric Acid.

)
8 = c20H16 2

,0
6
.

KOSEGARTEN. (1785.) Diss. de camphora et partibus quce constituunt,

Gottingen, 1785.
DORFFURT. Abhandl. iiber den Camplier. Wittenberg u. Zerbst. 1793.
BOUILLON-LAGRANGE. Ann. Chim. 23, 123; 27, 19, and 221; Crell.

Ann. 1799. 2, 221, and 313.

BUCHHOLZ. N. Gehl. 9, 332.

BRANDES. Schw. 38, 269; Repert. 15, 431; 20, 324; Br. Arch. 9, 167.

LIEBIG. Pogg. 20, 41; Report. 37, 470. Ann. Pkarm. 22, 50; Repert.
40, 131.

LAURENT. Ann. Chim. Phys. 63, 207; Ann. Pharm. 22, 135; J. pr.
Chem. 11, 287. Compt. rend. 20, 511; J. pr. Chem. 35, 501.

MALAGUTI. Ann. Chim. Phys. 64, 157; Ann. Pharm. 22, 38; J. pr.
Chem. 11, 294; J. Chim. me'd. 13, 107; abstr. J. Pharm. 23, 74 and
513. Compt. rend. 41, 625; J. pr. Chem. 67, 277; abstr. Chem.
Centralbl. 1855, 874.

WALTER. Ann. Chim. Phys. 71, 38; Ann. Pharm. 36, 59; J. pr. Chem.

21, 241; abstr. Repert. 80, 113; Ann. Chim. Phys. 75, 212.

N. Ann. Chim. Phys. 5,187; 9, 177; Ann. Pharm. 48, 248; abstr.

N. Br. Arch. 39, 75.

Relating especially to the Isomeric Modifications of Camphoric Acid :

CHAUTARD. Compt. rend. 37, 166; N. J. Pharm. 24, 168; J pr. Chem.

60, 139; Pogg. 90, 622; N. Repert. 2, 565; abstr. Chem. Centralbl.

1853, 636; N. Br. Arch. 76, 168.

Dextro-camphoric acid, Camphersaure, Camphorsaure, Rechts-Camphersuure,
Camphylstiure, Acid camphorique, Acid camphique. (Laurent.) Observed and

regarded as camphor by Lemery in 1675 (Cours de Chemie): discovered by Kosegarten
in 1785 ; regarded as benzoic acid by Dorffurt, a view which was shown to be erroneous

by Bouillon-Lagrange and Buchholz.

Formation. By prolonged boiling of common camphor with nitric

acid. It was found in an anatomical preparation preserved in oil of turpentine.
(Henry, Thorns. Ann. 15, 117 ; Schw. 31, 361.)
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Preparation. 1 pt. of camphor is distilled from a retort with 10 11

pts. of strong nitric acid (Dbrffurt) ; (with 25 pts. of nitric acid of sp. gr. 0-33 ;

Y.agrange ;
12 pts. of sp. gr. 1'25; 4 pts. of fuming nitric acid of sp. gr. 1'55; Buch-

holz, 7 pts. of nitric acid: Lb'wig, Qry. Verb. 2, Oil); the distillate is poured
back into the retort ten times (Laurent), or till the camphor is completely
dissolved and no more nitrous gas is evolved, fresh quantities of nitric

acid being added from time to time, if necessary ;
the acid solution is

somewhat concentrated
;
and the crystals which separate after cooling

are collected and purified by repeated crystallisation from water, or by
solution in aqueous potash and precipitation with hydrochloric acid

(Brandes), and recrystallisation from water or alcohol.

Camphor boiled with nitric acid is at first converted, without evolu-

tion of carbonic acid, into a yellow oil which afterwards disappears : the

turbid solution, it not boiled long enough, deposits camphoric acid con-

taining camphor, which, by further boiling, is completely converted into

camphoric acid. (Liebig.) The mother-liquor contains free nitric acid

and a small quantity of camphoric acid ; it becomes syrupy when evapo-

rated, gives a precipitate with aqueous acetate of lead, after neutralisation

witii ammonia, and yields by distillation a peculiar oil, together with

camphoric anhydride. (Laurent.) When the nitric acid solution of

camphoric acid is heated in a porcelain dish, till white fumes escape
from it, there remains, if the liquid be slowly cooled, a viscid mass,
whose hot aqueous solution yields white crystalline grains on cooling.
These crystals are not altered by further boiling ; they are difficult to

melt, but sublime undecomposed, not however in the crystalline form.

They have a slightly sour taste, and dissolve sparingly in water, forming
a solution which has an acid reaction, decomposes alkaline carbonates,

gives a slight precipitate with solution of neutral acetate of lead, copious
with basic acetate of lead, sesquichloride of iron, and mercurous nitrate,

crystalline with copper-salts, and produces no alteration in solutions of

nitrate or ammonio-nitrate of silver, nitrate of lime, chloride of barium

and lime-water. (Blumenau, Ann. Pharm. 67, 119.) It is perhaps
resinous inactive camphoric acid. (Gerhardt, Traits

} 3, 701.)

Properties. White four-sided laminae, rectangular and arranged like

steps (Kosegarten); small, six-sided pyramids united in plumose groups.

(Btichholz.) Belongs to the right prismatic system. Rhombic prisms
u (Fig. 55), having the obtuse edges truncated by z-faces, and the sum-
mits with four-sided acuminations formed by the faces i and u (Fig. 53).

Laurent.) Melts at 62'5, solidifies in the crystalline form on cooling,
sublimes at a higher temperature (Brandes), with loss of water (Laurent),
as camphoric anhydride. (Bouillon.) Rotatory power 38*873 to the

right ; weaker after saturation with soda, but increases again on decom-

posing the soda-salt with hydrochloric acid. (Bouchardt, Compt. rend.

28, 319.) Camphoric acid dissolved in acetic acid exhibits a rotatory

power of 38 to the right ; dissolved in absolute alcohol, 38'6 to 38'9

to the right. (Biot, Compt. rend. 35, 233 ; Ann. Pharm. 84, 160.)

Camphoric acid is inodorous (Brandes) ; has an odour of saffron

(Kosegarten); when heated to 37, it smells like camphor and fat, like-

wise sour; at 100 very pungent. (Brandes.) Its taste is bitter,

inclining to acid (Kosegarten and others), sweetish, scarcely acid.

(Dorffurt.) When taken internally, it passes unaltered into the urine.

(Bertagnini, Cimento, 1, 363 ; Ann. Pharm. 97, 248.) Reddens litmus.

(Kosegarten.)
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into camphoric acid and glycerin. (Berthelot, Compt. rend. 37, 398;
N. J. Pharm. 24, 266 ; Ann. Pharm. 88, 311.)

Combinations. With Water. Aqueous Camphoric add. Cam-

phoric acid dissolves in 400 pts. of cold water (Dorffurt), 200 (Kose-

garten), 100 (Buchholz), 80 (Lagrange), and in 24 pts. of boiling water

(Dorffurt), 12 (Kosegarten), Jl (Buchholz), 10 (Bouillon). It dis-

solves in 88-8 pts. of water at 12-5; in 70 pts. at 25; in 61'5 pts. at

37'5; in 40'7 pts. at 50; in 23*4 pts. at 62 5; and7'2 pts. at, 82-5; in

8'9 pts. at 90; in 8'6 pts. at 96*25; under the ordinary atmospheric

pressure, the saturated solution cannot be heated above 96 "25.

(Brandes.)
It dissolves without alteration in nitric acid. (Laurent.)

Camphorates. Camphoric acid forms with bases, bibasic (neutral)
salts = C20HUM2 8

,
and mono-basic (acid) salts = C^H^MO 8

. The
neutral salts are the most easily prepared. The camphorates are in-

odorous, have generally a rather bitter taste
; yield when heated, an

empyreumatic oil, with a residue of charcoal (the lime-salt yielding

phorone, the lead-salt camphoric anhydride), and burn in the air with a

blue, or sometimes with a red flame. They are decomposed by sulphuric,

hydrochloric, nitric and acetic acid, and are but slightly soluble in water.

Camphoric anhydride boiled with bases, yields peculiar salts isomeric

with the camphorates (vid. inf.}

Camphorate of Ammonia. dibasic. Dry ammonia-gas is passed
over camphoric acid, and the excess of ammonia is expelled by passing

dry air over the product at 100. (Malaguti.) Separates from its solu-

tion by evaporation as a saline film composed of slender needles.

(Bouillon.) Tasteless and inodorous. (Malaguti.) Has a rather bitter

taste (Bouillon), sharply saline. (Brandes.) Reacts slightly acid. Melts when

heated, giving off ammonia with intumescence, and volatilises partly

undecomposed, leaving a little charcoal (Bouillon, Brandes) ; yields water,

ammonia, and camphoric anhydride. (Laurent.) Dissolves readily in

water (Malaguti); in 100 pts. of cold water (in a much smaller quantity,

according to Brandes), in 3 pts. of boiling water ; the solution gives off

ammonia when heated. (Bouillon.) Easily soluble in alcohol. (Bouillon.)

Malaguti.

2 NH 4O .................... 52 .... 22-22 ........ 22'34
6

................ 182 .... 77-78 ........ 77'66

C20H 14(NH 4

)
2O8

........ 234 .... 100-00 ........ 100*00

b. Four-thirds basic. By saturating aqueous camphoric acid with
bicarbonate of ammonia, small, very white prisms are obtained, which
melt somewhat above 100, have a slightly sour taste, and redden litmus.

Dissolves readily in cold water. Dried at 100, it gives off 19 p. c. water.

(Malaguti.) (1 8 At. H0= 19'5 p. c.)

Dried at 100. Malaguti.
60 C
60 H
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According to Gerharclt, it is perhaps monocamphorate of ammonia, C20H15(NH 4
)OS

(containing in the crystallised state 6 At. water, by calculation 19 '9 p. c. Aq.), on

which hypothesis, the formula of the dry salt requires 55'3 p. c. C, 8*7 H, and 6'6 N.

(Traite 3, 702.)

Camphorate, of Potash. Bibasic. Obtained by neutralising aqueous

camphoric acid with potash a carbonate of potash. Small six-sided

prisms (Bouillon, Buchholz); needles grouped in tufts. (Brandes.)
The salt prepared with camphoric anhydride and potash forms broad pearly laminae.

(iMalaguti, p. 458.) Tastes faint saline, aromatically bitter. Melts when

heated, turns browo, and at higher temperatures hardens to a white

mass having a sharp taste. (Buchholz, Bouillon.) It dissolves in

100 pts. of cold, and in 4 pts. of boiling water; also in alcohol (Buch-
holz, Bouillon); deliquesces slowly on exposure to the air and dissolves

in a very small quantity of water. (Brandes.) The less soluble salt is

perhaps the monopotissic and the more soluble the bipotassic camphorate.

(Gephardt, Traite, 3, 703.)

2 KO
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p. c. CaO (or CaO,CO2
?), 50 pts. camphoric acid (hyp. anhydrous ?), and 7 p. c. water.

(Bouillon.) The first two determinations cannot be reduced to any probable calcula-

tion
;

the amount of water would correspond to 2 At. for bibasic camphorate of

lime. (Kr.)
b. fiibasic. 100 pts. of camphoric acid dissolve 56 pts of carbonate

of lime (2 At. CaO,C0 2=50 pts.), and yield the following salt, even

when neutralised with lime-water. (Brandes.) Rhombic prisms.

(Bernhardi.) Has a slightly saline, bitterish taste; with astringent
after-taste ; reddens litmus ;

and when heated, makes a hissing noise,

becomes opaque arid brown, giving off water arid empyreumatic oil.

(Buchholz.) For the decomposition by dry distillation, see page 458.

Anhydrous. Brandes.

2 CaO 56 .... 23-53 20-24

C20H 14O6 182 .... 76-47 79'76

C2oHi4Ca2 s
.. 238 .... 100-00 100-00

2 CaO
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Camphorate of Alumina. Obtained by boiling hydrate of alumina

with camphoric acid and water, and evaporating the filtered solution.

White powder, having a harsh, sour, rather bitter taste, capable of

reddening litmus,, permanent in the air, soluble in 200 pts. of cold, and

in a smaller quantity of hot water, sparingly soluble in cold, easily in

hot alcohol. (Bouillon.)
Uranic Camphorate. Aqueous uranic salts form a yellowish precipi-

tate with camphorate of potash. (Brandes.)

Camphorate of Manganese. By boiling carbonate of manganese with

camphoric acid and water, a solution is produced, which, when left to

evaporate, yields crystalline laminae very soluble in water. (Brandes.)
Alkaline camphorates do not precipitate manganous salts. (Brandes.)

Camphorate of Zinc. Obtained by decomposing the aqueous solutions

of the alkaline camphorates with zinc-salts. White precipitate.

(Brandes.)
tStannous Camphorate. White precipitate produced by decomposing

the aqueous solution of an alkaline camphorate with protochloride of tin.

(Brandes.) The aqueous solution of neutral camphorate of magnesia
forms with protochloride of tin, a precipitate which disappears at first,

but afterwards becomes permanent. (Kemper.)
Camphorate of Lead. dibasic. Obtained by precipitating aqueous

nitrate of lead with camphorate of potash (Brandes); or by boiling the

aqueous solution of camphoric acid with neutral acetate of lead, and

washing the resulting precipitate with hot water. (Liebig, Boucsein.)
White precipitate insoluble in water. (Brandes.) When subjected to dry
distillation, it gives off camphoric anhydride, together with a small

quantity of phorone, and leaves oxide of lead, coloured grey or black

by separated charcoal. (Boucsein, N. Br. Arch. 83, 277.)

Al 100. Boucsein.

20 C 120-0 .... 29-GO 29'29

14 H 14-0 .... 3-45 3-48

GO 48-0.... 11-85 12-55

2 PbO 223-4 .... 55-10 54'68

C-H 14Pb2Os 405-4 .... 100-00 100-00

Contains 54'5 p. c. oxide of lead.

Ferric Camphorate. Obtained by precipitating aqueous ferric salts

with aqueous camphorate of potash. Light brown, bulky precipitate
insoluble in water. (Brandes.)

Camphorate of magnesia does not precipitate nitrate of colalt. (Kemper.)

Camphorate of Nickel. By precipitating aqueous nickel-salts with

aqueous camphorate of potash. Greenish white precipitate, sparingly
soluble in water. (Brandes.)

Camphorate of Copper. dibasic. Produced by precipitating

aqueous sulphate of copper with camphorate of potash (Brandes) ; with
neutral camphorate of ammonia (Malaguti). Light green precipitate,

which, when carefully heated, becomes sky-blue, and at a higher tem-

perature, dark green, then white, and suddenly black, burns with bright
flame and waxy odour, and leaves cupric oxide. It is nearly insoluble in

water, and forms a crystalline compound with ammonia.
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Brandes. Malaguti.
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CampJiorate of Silver. Bibasic. Obtained by precipitating aqueous
nitrate of silver with camphorate of potash (Brandes), with camphorate
of ammonia (Laurent). White precipitate (Brandes), electric (Laurent).

Turns bluish when exposed to light. Melts when heated and burns

away, leaving metallic silver. (Brandes.)

Brandes. Laurent.

2 AgO 232 .... 56'0 55-1 55'4

CHMO6 182 .... 44-0

C20H i4Ag2O8 414 joo-0

Camphorate of Platinum. Aqueous camphorate of soda forms with

bichloride of platinum a white precipitate, sparingly soluble in water.

(Brandes.) Camphorate of magnesia does not precipitate bichloride of

platinum. (Kemper.)

Camphoric acid dissolves in alcohol, in ether, and in oils, both fixed

and volatile. It dissolves in pt. boiling, and 1 pt. cold alcohol

(Buchholz); in 0'94 pts. alcohol at 8'7, in 0'S9 pts. at 12-5, in

0-79 pts. at 25, in 0'59 pts. at 37'5, and in 0'68 pts. at 62-5.

(Brandes.)

Appendix to Camphoric Acid.

Isomeric Modifications of Camphoric Acid.

1 . Lcevo-camplioric acid. Obtained from the laevo-rotatory camphor
of Matricaria Parthenium, L. (p. 350), by boiling with nitric acid, in the

same mariner as ordinary camphoric acid from ordinary camphor. The
acid thus obtained possesses Isevo-rotatory power equal in amount to the

dextro-rotatory power of ordinary camphoric acid, with which it agrees
in all other properties. (Chautard.)

2. Parac'amphoric acid. Acide racemique camphorique. By evapor-

ating an aqueous mixture of equal quantities of ordinary camphoric and

IsBvo-camphoric acid, crystals are obtained, destitute of rotatory power,
but agreeing in other respects with camphoric acid. (Chautard.)

Methyl-camphoric Acid.

_ c2H4 2
,C

20H 14 6
.

LOIR. (1853.) tf. Ann. Chim. Phys. 37, 196; N. J. Pharm. 22, 288;

N. Ann. Chim. Phys. 38, 483.

Methylcamphers'diire, Methylencamphers'dure, Camphermethylensaure, Acide

camphornethylique, Acid methyl-camphorique.

Formation and Preparation. By distilling 2 pts. of camphoric acid

with 4 pts. wood-spirit and 1 pt. oil of vitriol, cohobating the distillate

twice over the residue, mixing the alcoholic solution of the viscid, brown

distillate with water, washing the viscid oil thereby separated wit
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water, and leaving it to stand exposed to the air or under water till it

solidifies in the crystalline form. The collected crystalline masses are

pressed between filtering paper and boiled with water,, set aside till they
have again solidified in the crystalline form, then collected and dried

over oil of vitriol.

Properties. Rhombic prisms belonging to the right prismatic system,

having the acute lateral edges truncated, and with 4-sided summits
formed by the faces of a rhombic octohedron. Fig. 67 without p.
u: u = 106 30' ; u : t = 126 45'

;
a:u= 135 50' ; a : t = 1 15 25' ;

a : a = over the obtuse lateral edge of the rhombic prism = 129 10';
a : a over the acute lateral edge of the rhombic prism = 109 50'. By
rapid evaporation of the ethereal solution, liemihedral crystals are

obtained : in that case only the faces a and t appear, and, by the

predominance of the -faces, the crystals acquire the appearance of four-

sided tables. Cleavage at right angles to t.

Melting point 68. Rotatory power 51*4 to the right. The
alcoholic solution reddens litmus.

22 C
18 H
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Formation and Preparation. Ethyl-camphoric acid is subjected to

dry distillation ; the distillate, which solidifies in the crystalline form, is

dissolved in hot alcohol ; the solution is left to itself till it has deposited

camphoric anhydride ; the mother-liquor is precipitated by water ; the

oil which separates and gradually becomes thicker, is boiled with weak

aqueous potash, washed with water, dried in vacuo, and distilled per se ;

and the distillate is again washed with water, and dried in vacuo.

Properties. Amber-yellow oil, of sp. gr. 1'029 at 16, and boiling at

285 287. Has a strong, unpleasant odour, and a bitter, very

disagreeable taste. Neutral .

Malaguti.

28 C 168 .... 65-6 64'1

24 H 24 .... 8-9 9'4

8 O 64 .... 25-5 26-5

2;C
4H5O,C20H 14O6 256 .... 100-0 100-0

Decompositions. 1. Turns brown when heated above its boiling

point, and leaves a black residue, yielding, however, a distillate of pure

camphoric ether. 2. It requires to be heated before it can be set on

fire by a flaming body, and then burns with a quiet, white, strongly

fuliginous flame. 3. W"ith dry chlorine gas, it turns yellow, becomes

heated, increases in volume, gives off hydrochloric acid, and forms

chlorinated camphoric ether. (Malaguti, Ann. Chim. Phys. 70, 360.)

Acetic acid is formed at the same time. 4. It dissolves in hot oil of vitriol

without evolution of sulphurous acid, but does not separate on addition

of water : the solution smells like oil of lavender. 5. It is not decom-

posed by nitric or hydrochloric acid, even with aid of heat. 6. When
boiled for a very long time with strong aqueous potash, it forms alcohol

and camphorate of potash. 7. It is not decomposed by ammonia.

Combinations. Insoluble in water. It dissolves in cold oil of vitriol,

and is precipitated in its original state by water. It dissolves iodine,

which can afterwards be only partially separated by heat, without

decomposing the camphoric ether. It dissolves bromine, and that sub-

stance may be completely expelled from it by heat.

It dissolves in alcohol and in ether. (Malaguti.)

Ethylcamphoric Acid.

= C4H6 2
,C

20H14 6
.

MALAGUTI. (1837.) Ann. Chim. Phys. 64, 152; J. pr. CJiem. 11, 294;
Ann. Pharm. 22, 45; abstr. J. Pharm. 23, 75, and 513; Eepert. 61;
123.

Camphovinic acid, Weincamphers'dure, Aethyl-campTiers'dure, Acide campho-

viniguej Acide camphoethylique, Acide ethylcamphorique.

Formation and Preparation. 2 pts. of camphoric acid or camphoric

anhydride are distilled with 4 pts. of absolute alcohol and 1 pt. of oil of

vitriol ; the distillate amounting to about half the mixture is cohobated ;

the residue in the retort is mixed with water ; the oil which then

separates is washed with water, dissolved in aqueous potash, precipitated
VOL. XIV. 2 II



466 PRIMARY NUCLEUS C20H13
: OXYGEN-NUCLEUS

by hydrochloric acid, and dissolved in alcohol after washing with water ;

the solution is left to evaporate ; and the residue is dried at 130.

Properties. Limpid, syrupy liquid, of sp. gr. 1 '095 at 20' 5. Begins
to boil at 196, but the boiling point soon rises, in consequence of decom-

position. Has a rather peculiar odour, disagreeably bitter but not acid.

Reddens litmus after some time only.

Malaguti.
24 C 144 .... 63-15 62'55
20 C 20 .... 8-77 8-87
8 O 64 .... 28-08 28-58

C4H6O2
,C

20H 14O6 228 .... 100-00 100-00

Ethyl-camphoric acid is resolved by heat into camphoric anhydride,
camphoric ether, water, a small quantity of alcohol, and carburetted

hydrogen gas ; by prolonged contact with ivater, or by boiling therewith,
it yields camphoric acid and camphoric ether, and by continued boiling
with aqueous alkali, it is converted into camphoric ether and an alkaline

camphorate.
Combinations. Ethylcamphoric acid unites with bases, forming the

ethylcamphorates. These salts dissolve in aqueous alkalis and are preci-

pitated therefrom by acids. The lime, baryta, strontia, magnesia, and

manyanous salts are soluble in water ;
the alumina, iron, zinc, lead,

copper and mercury salts are insoluble or sparingly soluble in water.

Ethylcamphorate of Ammonia. An alcoholic solution of ethyl-

camphoric acid is not quite saturated with ammonia, the unneutralised

portion of the acid is separated by water, and the filtrate is evaporated.
The salt has an alkaline reaction, but does not contain free ammonia.

Etliylcampliorate of Silver. Aqueous ethylcamphorate of ammonia
is precipitated by nitrate of silver, and the precipitate is dried at 100.
When heated, it blackens, melts, gives off a fragrant odour, and leaves

31-9 p. c. silver (C
24H 19Ag0 8=32':> p. c. Ag).

Ethylcamphorate of Copper. By decomposing ethylcamphorate of

ammonia with sulphate of copper, a sesquibasic salt is produced, con-

taining 4 At. water.

Ethylcamphoric acid is slightly soluble in alcohol and in ether.

(Malaguti.)

Chlorinated Camphoric Ether.

C28H"C14 8 = 2C4H 3

CPO,C
20H 14 6

.

MALAGUTI. (1839.) Ann. Chim. Phys. 70, 360; J. pr. Cham. IS, 45;
Ann. Pharm. 32, 33; N. JBr. Arch. 12, 150; Repert. 70, 134.

Chlorcamphernaphtha, Campher-Chlorvinester, Ether camphorique chlorure,

Camphorate d'ethyle bichlori (comp. vii, 30 1

J).

Preparation. Camphorate of ethyl is saturated with dry chlorine
;

the excess of chlorine is removed by heating the yellow liquid ;
and the

cooled thickish mass is washed, first with weak aqueous potash, then

repeatedly with weak alcohol, dissolved in absolute alcohol, and evapor-
ated in vacuo.
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Properties. Limpid, viscid oil of sp. gr. 1'386 at 14. Has an agree-
able odour, and a strong, persistently bitter taste.

28 C
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Properties. Long white prisms. (Malaguti.) Crystallises from

alcohol in long, upright, six-sided, very flat prisms, with rhombic base

and broad faces on the two obtuse vertical lateral edges ; the terminal

faces are replaced by acumination-faces, two of which are rhombic and
rest upon the acute vertical lateral edges, and two triangular, resting on

the two vertical faces which replace the obtuse lateral edges of the prism.

(Laurent.) Sp. gr. 1*194 at 20'5; begins to sublime in long needles at

130; melts at 217 (Malaguti); at about 220 (Boucsein); distils com-

pletely at 270. Tasteless at first, but after a \vhile produces irritation

in the throat. Neutral. Electric when rubbed. (Malaguti.)
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Salts of Camphoric anhydride. Alcoholic camphoric anhydride does

not precipitate metallic salts. (Boucsein.) Camphoric anhydride

appears to be capable of forming peculiar salts with bases (Laurent,

Compt. chim. 1845, 141): it first unites with water, and then forms with

bases, salts which have the same composition as the ordinary camph orates,

but exhibit different properties. (Malaguti.) Camphoric anhydride
boiled with aqueous potash forms a camphorate of potash which crystal-

lises, not in needles like the ordinary camphorate, but in broad pearly
laminae. (Malaguti.) The solution produced by boiling camphoric

anhydride for some time with milk of lime, deposits by evaporation., films,

which require long boiling with water to dissolve them : alcohol added
to the solution throws down small white needles containing 14 p. c. Ca,

agreeing approximately with the formula C20H27Ca3 14

(calculation
= 13*67

p. c. Ca). Laurent (Compt. chim. 1845, 141; Ann. Pharm. 60, 330).
The aqueous solution of the potash-salt added to aqueous sulphate of

copper, forma a precipitate containing 30*14 p. c. cupric oxide. The

aqueous solution of camphoric anhydride is not precipitated by neutral

acetate of lead. (Malaguti. )

Camphoric anhydride dissolves in cold, and abundantly in hot alcohol

(Malaguti), less easily than camphoric acid. (Laurent.) It dissolves in

cold ether, more readily than in alcohol. (Malaguti.)

Oxygen-nucleus C
20H12 6

.

Cantharidin.

C20H 12 8 = C20H 12 6

,0
2
?

ROBIQUET. (1812.) Ann. Chim. 76, 302; ScJiw. 4, 198; J. Pharm. 14,

363; J. Pharm. 21, 123.

THIERRY. J. Pharm. 21, 44; Ann. Pharm. 15, 314; J. Chim. med. 11,
139; J.pr. Chem. 8, 54.

REGNAULT. Ann. Chim. Phys. 68, 159; Ann. Pharm. 29, 314; J. pr.
Chem. 16, 316.

LAVINI & SOBRERO. ^V
7

. J. Pharm. 7, 467; abstr. Bepert. 100, 562.
W. PROCTER, JUN. Pharm. J. Trans. 12, 287; Viertelj. J. Pharm. 2,

322.

Vesicating principle of Cantharides, Canthariden-campTier. Discovered by
Robiquetin 1812.

Source. In Spanish flies or cantharides (Lytta vesicatoria, Fabric.);
in Lytta mttata (Dana, Schw. 30, 247) ; Mylabris Cichorii (Bretonneau,
J. Pharm. 1 4, 67) ; in Meloe molaceus, M. autumnalis, M. fucia,
M. punctatus, M. variegatus, M. Scabrosus, M. majalis. (Lavini & Sob-
rero.)

Preparation. From Cantharides or Mylabris Cichorii, both of which
contain about 0'4 p. c. of cantharidin (Warner, Viertelf. pr. Pharm.
6, 86), more easily from the latter, as they contain less oil. (Robiquet.)

1. Aqueous extract of cantharides is evaporated to dryn ess ; the
residue is exhausted with hot strong alcohol; the solution evaporated to
an extract ; this extract is exhausted with warm ether ; and the solution
left to evaporate in the air. The residue is treated with cold alcohol to
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remove a yellow substance, and the residual cantlmridin is dried.

(Robiquet.) Lavini & Sobrero boil powdered meloe with water, eva-

porate the decoction, exhaust the residue with warm ether, and leave

the ether to evaporate. Direct exhaustion with alcohol yields a very

oily extract, which does not deposit cantharidin. (Lavini & Sobrero.)
2. Powder of cantharides is exhausted in a displacement apparatus, with

ether made to run through it very slowly; the nearly pure oil which
first passes through is collected apart ; and only the following tinctures

are treated for cantharidin, by distilling off the ether, and purifying the

crystals which separate from the residue, by pressure and recrystallisation
from alcohol, (llobiquet.) Thierry likewise uses ether-alcohol of sp.

gr. O82, or alcohol of sp. gr. 0'85, arid macerates the cantharides therewith

for a few days, before introducing them into the displacement apparatus.
He distils off the ether and alcohol from the extracts, separates the oil

from the residue, and obtains cantharidin from the aqueous solution by
crystallisation, pressure, and recrystallisation with the aid of animal

charcoal.

Properties. Colourless, rectangular four-sided prisms belonging to

the right prismatic system, with four-sided summits resting on the faces

of the prism. Faces p, m, i and u of Fig. 53. i : i =107 30'; i : p
121 15'; u : u=l2S 28'; u : w = 118 15'; i : u = 138 55. The

crystals exhibit a tabular form from predominance of the p- or m- face.

Cleavage parallel to p and m. (Marignac, Reclierches sur les formes crys-

tallineS) Geneva. 1855.) Rhombic prisms or micaceous laminae.

(Robiquet, Thierry.) Generally, four-sided flat prisms, grooved so as to

give them a step-like appearance. Separates from ether or acetic acid, in

flat, oblique, four-sided prisms with dihedral summits, and belonging to

the rectangular system. (Procter.) Cantharidin does not volatilise

with vapour of water, nor sensibly in a test-tube at 104; at 121 it vola-

tilises slowly, at 182 somewhat more quickly ;
it melts at 208 210 (at

210, according to Robiquet and others), and then volatilises quickly in

white fumes, which condense in fine needles (Robiquet and others), in

rectangular prisms having a strong lustre and sometimes iridescent.

(Procter.) Inodorous. Neutral. Sinks in nitric acid of sp. gr. 1'38.

(Procter.) Placed on the skin, even in extremely small quantities, it

raises blisters (Robiquet and others); not by itself in the dry state, but

quickly when moistened with oil. (Procter.)

Regnault. Lavini & Sobrero.

20 C 120 .... 61-22 60-36 6M7
12 H 12.... 6-12 6-22 6'30

8 O 64 .... 32-66 33'42 32-53

C20H 12O8 196 .... 100-00 100-00 100-00

According to most authors, it is C H6O 4
,
but Gmelin placed it among compounds

containing 20 At. C. (Kr.) Isomeric with picrotoxin.

Decompositions. 1. Heated on platinum foil, it burns with a white

flame, leaving an easily combustible charcoal. (Lavini & Sobrero.)
"2. When cantharidin moistened with oil of vitriol is heated on a watch-

glass to commencing ebullition, and c/tromate of potash is then added,
brisk effervescence takes place, a splendid green mass is formed, and
after some hours, a solution which ultimately becomes turbid and of a

leaf-green colour. (Eboli, Messagero de Lima; N. Br. Arch. 87, 187.)
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Combinations. Cantharidin is insoluble in water, whether cold or

boiling. It is however rendered soluble in water by the yellow matter of cantharides,

so that hot water extracts therefrom the whole of the cantharidin. (Robiquet and

others.) It dissolves without colour in hot oil of vitriol, and is precipi-

tated by water. It is nearly insoluble in cold hydrochloric acid of sp.

gr. 1 -18, and in cold phosphoric acid; a little more soluble in those acids

when hot. It dissolves abundantly in boiling nitric acid, scarcely at all

in hot formic acid, slightly in cold, more easily in hot acetic acid of sp. gr.

r041; 40 pts. of glacial acetic acid dissolve completely with the aid of

heat, 1 pt. of cantharidin. According to Robiquet, it is insoluble in acetic acid.

From all these liquids, the cantharidin crystallises on cooling. (Procter
and others.)

It is insoluble in aqueous ammonia (Thierry), slightly soluble in the

hot liquid (Procter). It dissolves in potash and soda-ley, and is precipi-
tated therefrom by acetic acid. (Thierry.)

Slightly soluble in alcohol and acetate of ethyl when cold, more soluble

when heated ; less in wood-spirit, more in ether (in 34 pts. of cold ether,

according to Warner) ;
its best solvents are acetone and chloroform,

which latter abstracts cantharadin from its aqueous solutions. It dis-

solves in hot oil of turpentine, in the oils of cinnamon , cloves, and sassafras,

also in almond-oil, olive-oil, and lard, and crystallises on cooling.

(Thierry and others.) According to Procter, Cantharadin is extracted

from cantharides by glacial acetic acid, oil of turpentine, and olive- oil,

but only the last-mentioned retains any considerable quantity of it in

solution after cooling.

Appendix to Cantharidin.

Volatile Acrid Principles.

The irritating action of certain plants on the organs of sensation, is

in all probability due to peculiar substances contained in them but not

separable, and perhaps allied to the volatile oils or camphors. They
were first distinguished as peculiar substances (Principia acra plantarum)

existing in certain plants by Gren (Syst. Handb. d. Chem. 1794, 2, 22.9);

they are very volatile, are lost in the drying of the plants, generally pass
over in the distillate when the plants are distilled with water, and

impart to the distillate their acrid burning taste ;
in some cases, how-

ever they are decomposed during distillation. They are often found

in the alcoholic extract of plants, and are the cause of the exciting action

of such extracts on the organs of sensation : they are especially distin-

guished by their easy destructibility. The most important of these

volatile acrid principles are the following :

Volatile acrid principle in Aconitum Napellus. (Braconnot, Ann.
Chim. Phys. 8, 139

; Geiger, Mag. Pharm. 34, 62.) In the leaves before

flowering, in the seeds after flowering ; adheres to the chlorophyll in the

leaves. It is not completely extracted by repeatedly pressing the plant
with water, but alcohol extracts the whole of it. The fresh herb distilled

with water in the chloride of calcium bath, diffuses a peculiar odour,

irritating to the eyes, but not very acrid, and soon ceasing, and yields at

first a distillate having a very acrid taste and odour, while the residue
is quite destitute of acridity. The distillate loses by rectification more
and more of its odour, which is destroyed at 100,
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Volatile acrid principle in Arum Dmcunculus. (Landerer, Repert.
57, 199.) Occurs in the fresh roots, and in the inner blue part of the

flower, but especially in the spadix. The fresh roots, which have a

sharp, burning taste, lose it by boiling or roasting ;
the bruised spadices

redden the skin when rubbed into it, but without raising blisters, and

yield by distillation with water, an aqueous distillate, having a sharp,

tear-exciting odour, and a faint herb-like taste. The fresh spadices and
the blue parts of the flowers yield, after digestion with alcohol, a very
sharp-tasting extract, the most volatile distillate of which produces
reddening and burning of the skin, while the less volatile residue con-

tains, in addition to wax and blue colouring matter, a sharp-tasting resin

-soluble in ether and in volatile oils.

Volatile acrid principle in Arum maculatum. (Stendel, Diss. inaug.
tie acred, novell. veget. Tubing. 1805; J. Dulong, J. Pharm. 12, 156;
Taschenb. 1827; 65.) In the fresh roots, which have a sharp pungent
taste, if pressed during mastication against the sides of the mouth, but
otherwise only a slight burning taste : the juice has scarcely any taste.

They yield a neutral distillate which has not an acid but a sickly taste,
and an empyreumatic odour ; they yield non-acrid extracts with water,

alcohol, acetic acid, and olive-oil, but nevertheless lose their acridity,
which is quite destroyed by the action of those liquids.

Volatile acrid principle in Clematis viticella. The fresh plant yields

by distillation with water, a small quantity of yellow oil which floats on
the water, and has a burning taste.

Volatile acrid principle in Clematis Jlammula. (Braconnot, Ann.
Chim. Phys. 6, ] 34.) The fresh plant yields an aqueous distillate, with-
out oil-drops, which has a sharp caustic taste, reddens the skin, and
causes pain, but is not acid. The volatile acrid principle may be extracted
from the plant by fixed oils, but is lost when the plant is boiled with water.

Volatile acrid principle in Helleborus foetidus. (Braconnot, Ann.
Chim. Phys. 6, 138.) The stems and leaves distilled in the fresh

state, yield a distillate having a very acrid taste and odour.

Volatile acrid principle in Daphne Mezereum. (Landerer, Repert. 58,

114.) The bark yields by distillation with water, a neutral liquid,

having a sharp burning taste, and, by exhaustion with alcohol, a deep
green solution having a very acrid taste, and yielding by evaporation a
thick extract, from which ether removes all the acridity. The alcoholic

extract, mixed with neutral acetate of lead, filtered, and freed from
excess of lead by sulphuretted hydrogen, leaves by evaporation an
extract together with a small quantity of an oil, which has a sharp
burning taste, reddens the skin, dissolves in aqueous potash, and, when

separated from the potash-solution by distillation with phosphoric acid,
is transparent and colourless, and has an acid, acrid, and pungent odour.

The volatile acrid principle is not extracted from the bark by digestion
with pure water, or with water containing hydrochloric acid.

Volatile acrid principle in Polygonum hydropiper. (John, dessen.

chem. Schwift. 3, 14.) The plant yields by distillation in non-luted

vessels, a tasteless water, but in luted vessels, a water having a burning
taste : the residue, in either case, is destitute of acridity.

Volatile acrid principle in Ranunculus lulbosus, JR.Jlammula, R. lingua,
and R. acris. (Braconnot, Ann. Chim. Phys. 6, 138.) The stalks, and
more especially the roots of these plants, yield by distillation with water
a distillate which has an acrid taste and an odour of radish, becomes
turbid after two months, and deposits white flocks, together with small
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shining micaceous scales, without losing its taste or odour. The residue

of the distillation is free from acridity. Ranunculus lanuginosus,
E. auricomus, E. phyhonolis, It. repens, and E. ficaria, do not yield an

acrid-tasting distillate by distillation with water. The volatile acrid

principle in Ranunculus sceleratus will be described with Ancmonin C^H^O 12
.

The volatile acrid principle of certain Sponges (Letellier, Mag. Pharm.

16, 137,) is destroyed by distilling them with water, or by digesting
them with vinegar, alcohol, or aqueous potash.

Picrotoxin.

BOULLAY. Fully, Bull Pharm. 4, 5; Ann. Chim. 80, 209; Schw. 7,

365; further, J. Pharm. 5, 1; Taschenbuck, 1820, 122; Eepert. 7, 76;
abstr. Gilb. 63, 319; further, J. Pharm. 11, 505; abstr. Eepert. 23,

166; Kastn. Arch. 7, 374; further, J. Pharm. 12, 106.

MERCK. N. Tr. 20, 1, 134.

DCFLOS, Schw. 64, 222.

PELLETIER & COUERBE. Ann. Chim. Phys. 54, 181; Ann. Pharm. 10,

183.

Menispermin (but different from the menispermin of Pelletier). (Couerbe.)
Cocculin. Picrotoxic acid. Discovered by Boullay in the seeds of Memspermum
Cocculus.

Preparation. 1. The seeds separated from their husks are boiled

with water ;
the decoction is evaporated ; the residue exhausted with

boiling alcohol of 38 B ; the filtrate left to itself in a cool place for

several days, any fat that separates being removed, and then evapo-
rated to dryness ; the residue comminuted with a small quantity of water

and of its weight of magnesia ,which forms insoluble compounds with any
acid that may be present and with the fat ; the mixture completely dried,

and repeatedly boiled with alcohol of 30
J

; and the solution evaporated
to the crystallising point, after decolorisation with animal charcoal.

(Boullay.) The picrotoxin thus obtained may be purified by solution in

boiling alcohol of 20 B. and spontaneous evaporation. (Boullay.)
The aqueous decoction merely freed from fat deposits, by evaporation,

nodules, which, when treated, first with cold and then with hot water,
leave colourless picrotoxin, to be purified by recrystallisation. (Meissner,
Bed. Jahrb. 1827, 1, 132.) Casaseca (/* Pharm. 12, 99 ; abstr. Kastn.

Arch. 7, 376) likewise exhausts the watery extract with alcohol ;

evaporates ;
removes the fat

;
sets aside the remaining extract in contact

with magnesia ; and boils it for 24 hours with absolute alcohol, where-

upon picrotoxin crystallises from the filtrate on evaporation. If the

aqueous decoction evaporated to a thick syrup be set aside for 24 hours

with -jL of baryta or magnesia, then repeatedly boiled with absolute

alcohol, the tincture evaporated to dryness, and the residue again treated

with alcohol, the alcoholic solution, after being decolorised by animal

charcoal, yields crystals of picrotoxin by evaporation and cooling.

(Boullay.)
2. The decoction is precipitated with subacetate of lead ; the dis-

solved lead removed from the filtrate by sulphuretted hydrogen ; the

residue exhausted with alcohol ; the solution filtered and evaporated ;
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the residue again exhausted with alcohol ;
and the solution in alcohol,

filtering, and evaporation are repented till the extract becomes completely
soluble in alcohol. The alcoholic solution evaporated to a syrup is then

mixed with carbonate of potash, which, by removing the acetic acid,

separates the picrotoxin after a while in the crystalline form ;
an addi-

tional quantity of picrotoxin is obtained by evaporation from the

mother-liquor, which likewise contains sugar and colouring matter ;
and

the entire product is washed with cold water and crystallised from water

containing alcohol. (Boullay.) Crystals of picrotoxin are likewise

obtained from the aqueous decoction merely precipitated with subacetate

of lead and freed from lead. (Boullay; Schrader. Br. Arch. 8, 147.)
3. Bruised grains of cocculus are exhausted by boiling with alcohol of

sp. gr. 0'85 ; the filtrate is distilled till the residue amounts to about -^
of

the weight of the grains ; the fat is removed after cooling; the residue boiled

with half its weight of water
;
the solution filtered at the boiling heat ;

and the filtrate (after addition of a small quantity of acid, according to

Pelletier & Couerbe), brought to the crystallizing point. (Vogel, Br. Arch.

20, 250.) The portion of the extract insoluble in water contains menispermin, para-

menispprmin, and a brown ac
:d mentioned below. (Pelletier & Couerbe.) The extract

of shelled grains of cocculus prepared with weak alcohol yields by
evaporation, brown picrotoxin, which may be purified by washing with

cold alcohol and repeated solution in water. By further evaporation, an

additional quantity of picrotoxin is obtained, but in slender needles of

different aspect. (Gmelin.)
4. Kukle evaporates the aqueous decoction of cocculus grains nearly

to the consistence of honey ;
cools

;
removes the separated oil ; evaporates

to an extract; heats the extract in a distillatory apparatus with alcohol of

sp. gr. 0'84 till half the alcohol has passed over
; pours off the solution ;

and treats the residue repeatedly with alcohol, as long as any bitter

substance is thereby extracted. The tincture evaporated to the consist-

ence of honey after the distillation of the alcohol, and shaken up with

fresh quantities of ether, yields to this solvent, picrotoxin and menispermin,
which latter is immediately extracted from the solution, together with

the colouring matter, by agitation with hydrochloric or nitric acid.

(Zeitschr. Ph. v. W. 5, 339.) When grains of cocculus are treated with

alcohol and tartaric acid, the solution evaporated, the residue exhausted
with water, and the solution shaken up with ether, the ethereal solution

yields crystals of picrotoxin by evaporation. (G. Giinkel, N. Br.
Arch. 94, 14.)

5. Wittstock (Bcrz. JahrJj. 3 Aufl
, 3, 289) frees the shelled grains

from fat by pressure; boils the residue several times with alcohol; distils

off the alcohol ; boils the solidified residue with water ; separates the oil,

and leaves the picrotoxin to crystallize.

Properties. White shining four-sided prisms. (Boullay.) Some-
times slender needles, sometimes flexible silky threads., and transparent

plates, sometimes radio-nodular and hard granular masses, varying in

character according to the concentration and temperature of the solution

and the presence of foreign bodies. (Pelletier & Couerbe.) Without
action on vegetable colours. (Oppermarin, Duflos.) According to the earlier

statements of Boullay, it has an alkaline reaction. It has a very bitter taste and

poisonous action. Ten grains killed young dogs, with convulsions and vertigo.

(Boullay.) Does not contain any water of crystallisation. (Pelletier
& Couerbe.) The alcoholic solution turns the plane of polarisation
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to the left, Lsevo-rotatory power = 28' 1 (Bouchardat & Boudet, N. J.

Pharm. 23, 288, J. pr. Chem. 60, 1 18. Liebig u. Kopp's Jahresler. 1853,

194).

20 C
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compound. Solutions of gold, silver, and copper-salts are not altered by
aqueous picrotoxin for several hours, provided light be excluded : ferric

sulphate is very slowly reduced to ferrous sulphate. (Duflos.)

Combinations. It dissolves in 150 pints of water at 14, in 25 pts.
of boiling water (Pelletier & Couerbe, Boullay)., in 180 pts. of boiling
water (Merck), in 162 pts. of cold, 54 pts. of boiling water (Duflos), in

160 pts. of water at 18f Abl, (Oesterreich. Zeitschr. Pharm. 8, 201).

With Acids. According to Boullay, picrotoxin unites with acids to

form salts, which, however, is denied by Oppermann and others. It does

not neutralise the smallest quantity of acid. (Oppermann.) Even a very
large excess of picrotoxin does not remove the acid reaction from water

containing traces of hydrochloric acid. It crystallises free from hydro-
chloric acid from a solution containing that acid. (Pelletier & Couerbe \

Regnault, Ann. Pharm. 29, 214 ;
J. pr. Chcm. 16, 289 ; Duflos.)

Similarly with iodic acid. (Serullas.) Hence the picrotoxin-salts,
described by Boullay, are probably merely picrotoxin with adhering acid.

Picrotoxin dissolves in dilute acids (Boullay) not more than in pure
water, more abundantly only in acetic acid. (Pelletier & Couerbe.)

With Alkalis. Aqueous ammonia, potash, and soda dissolve picro-
toxin very abundantly. (Boullay.) Acids, even carbonic acid, separate
it unaltered from the solution. (Pelletier & Couerbe ) Hence it is

regarded by Pelletier & Couerbe (not by Liebig, Ann. Pharm. 10, 204),
as an acid : picrotoxic acid. If the alkali is saturated, while hot, with

picrotoxin, that substance separates on cooling, and, after washing with
cold water, is free from alkali. When a solution of picrotoxin in potash
is placed in the voltaic circle, picrotoxin is deposited in slender needles at

the positive pole, while the liquid at the negative pole becomes richer in

potash and is no longer bitter. (Pelletier & Couerbe.) Baryta, strontia,

lime, and magnesia, prevent the crystallisation of picrotoxin in needles.

Lime causes it to crystallise in plates or granules, and needles are pro-
duced on addition of acids,

Picrotoxin with Oxide of Lead. Oxide of lead forms, with picrotoxin,
a very soluble uncrystallisable salt, which may. be obtained by prolonged
boiling of picrotoxin with excess of oxide of lead and a small quantity of

water, and evaporating the filtrate in vacuo. Contains 45 or 48 p. c.

oxide of lead. (Pelletier & Couerbe.)
With Organic bodies. It dissolves in 3 pts. of hot alcohol of sp. gr.

0*81. The solution on cooling solidifies in a silky mass. It is precipitated

by a small quantity of water. The finest crystals are obtained from a
mixture of equal parts of alcohol and water. (Boullay.)

It dissolves with difficulty in cold ether (Merck), in 250 pts. of ether
of sp. gr. 0'7. (Boullay.) Picrotoxin is not extracted from its aqueous
solution by ether, or from the alcoholic solution mixed with caustic

potash, but ether abstracts it from the alcoholic solution mixed with

hydrochloric acid. (G. Glinkel, N. Br. Arch. 94, 14.)
Picrotoxin dissolves completely in concentrated acetic acid, but

requires 2400 pts. of distilled vinegar to dissolve it, and does not dissolve

perceptibly in a mixture of equal parts of distilled vinegar and water.

(Merck.) Acetic acid facilitates the solution of picrotoxin in water.

(Pelletier & Couerbe.) The easily produced solution of picrotoxin in

acetic acid, which is precipitated by concentrated carbonate of potash,

yields by evaporation, according to Boullay, needles of acetate of picro-
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toxin, which give off acetic acid when treated with nitric acid, but not

with sulphuric acid, and when washed with water, lose their acid re-

action, but not the whole of the acetic acid.

Aqueous picrotoxin is not precipitated by tincture ofgalls, (Duflos.)

Picrotoxin (containing acid) does not dissolve in oils, either fixed or

volatile. (Boullay.)
Other Compounds. Picrotoxin forms with quinine, cinchonine, mor-

phine, strychnine, and brticine, compounds, which are more soluble than

these bodies in the separate state ; they are crystallisable, and are decom-

posed in the voltaic circuit, the picrotoxin going to the positive, and the

alkaloid to the negative pole. (Pelletier & Couerbe.)

Appendix to Picrotoxin.

Brown Acid from the Husks of Cocculus-grains.

PELLETIER & COUERBE. Ann. Chim. Phys. 54, 196j Ann. Pharm. 10,

195.

Acide hypopicrotoxique.

Preparation. The coarsely pulverised husks of cocculas-grains are

exhausted in a Papin's digester with alcohol ; the wax which separates
as the tincture cools is removed by filtration ;

the solution is evaporated ;

and the residual extract is exhausted, first with cold water, then with boiling
acidulated water, and finally with ether, which when evaporated leaves a

brown extract, a mixture of the chlorophyll and the brown acid. The

part of the extract which is insoluble in ether, dissolves in boiling alcohol

(or in aqueous potash), forming a solution which deposits wax on cooling,

and the filtrate separated therefrom leaves on evaporation a brown mass,
from which ether extracts fat and chlorophyll, leaving the brown acid.

Properties. Solid, amorphous brown mass, which softens at 100.

Pelletier & Couerbe.

22 C
13 H
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Oxygen-nucleus C20H 10 8
.

Oenolin.

= C20H 10 8
,0

2
.

MULDER. Chemie des Weins. Leipzig, 1856, S. 44, u. 228.

GLENAHD. Compt. rend. 47, 468; J. pr. Ghem. 15, 316; fully, N. Ann.

Ckim. Phys. 54,366.

Oenolic acid. The colouring matter of tlie skins of red grapes and of

red wine. A. Vogel (Sckw. 20, 417) and Ficinus (Br. Arch. 2, 309)
were acquainted with the behaviour of red wine to acids, alkalis and

lead-salts. Batilliat's JRosite is, according to Mulder, a mixture con-

taining oenolin (vide inf.} Faure (Analyse chimigue et comparee des vins

de la Gironde, 1844; abstr. Mulder's Chemie des Weins, 245,) distinguishes
a blue and a yellow colouring matter of wine, both of which, according
to Mulder, were impure or products of decomposition.

Preparation. A. From Grape-skins. The skins, after being well

washed with water, are exhausted with water containing acetic acid;
the solution is precipitated by neutral acetate of lead

;
and the washed

precipitate is suspended in water and decomposed by sulphuretted

hydrogen. The sulphide of lead, purified by boiling with water, gives

up the colouring matter to acetic acid, and the solution when evaporated
leaves the colouring matter, which may be purified from adhering fat by
boiling with ether. (Mulder.)

B. From Red Wine. 1. Bordeaux wine is precipitated with neutral

acetate of lead
;
the dirty blue precipitate is collected and washed, as long as

the water runs oft' coloured, then decomposed under water by sulphuretted

hydrogen ;
the precipitated sulphide of lead is freed from apothema by

boiling with water
;
and the colouring matter is extracted from it by alco-

holic acetic acid. The solution when evaporated leaves the colouring

matter, which may be freed from fat by ether, and from adhering lead-

oxide by acetic acid. (Mulder.) 2. Red wine is precipitated by basic

acetate of lead
;
and the blue precipitate is washed by decantation, then on

the filter, afterwards dried between 100 and 110, and treated in the state

of fine powder in the displacement apparatus, with such a quantity of anhy-
drous ether into which hydrochloric acid gas has been previously passed,
that the hydrochloric acid contained in it may not completely saturate

the lead-oxide in the precipitate. After the ether containing hydro-
chloric acid has run off, the precipitate is washed with pure ether

as long as- anything is taken up, tartaric acid, tannic acid, a peculiar

crystallisable and volatile acid, fat and wax being thereby removed; and
the washed precipitate is dried by exposure to the air, and exhausted

with ether, as long as colouring matter continues to dissolve. The alco-

holic tincture freed from the greater part of the alcohol by distillation,

and mixed when cold with 4 or 5 vols. water, deposits red flocks which

must be completely washed with water and dried. (Glenard.)

Properties. Nearly black mass, yielding by trituration a powder of

a fine violet-red colour, or red-brown if the mass has been dried between

100 and 120. (Glenard.) Bluish black mass, resembling plumbago.
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(Mulder.) In the moist state it has the dark colour of wine-lees, without

lustre. Under the microscope, it appears to be composed of roundish

groups of granules. Permanent in the air. (Glenard.)

Glenard.

At 120. mean.
20 C 120 .... 57-14 57-02
10 H 10 .... 4-76 4-89

10 O 80 ... 38-10 38-09

C20H ioO io 210 .... 100-00 100-00

Decompositions. 1. Swells up when heated, giving off a peculiar
odour and leaving charcoal. (Glenard.) 2. Burns on platinum-foil.

(Glenard.) 3. When its solution in weak alcohol is boiled for a long
time with water, it becomes insoluble in alcohol, and iridescent films

form on the surface of the water. (Glenard.) 4. The alcoholic solution

of oenolin is decomposed by hot, but not by cold oil of vitriol. (GK'nard,
vid. inf.) 5. A small quantity of weak nitric acid imparts a brighter
colour to the alcoholic solution of oenolin

;
but a larger quantity gradually

decolorises it, more quickly if heated (Mulder), with formation of a
brown detonating resin. 6. Oenolin dissolved in alcohol is converted

by chlorine into a yellow soluble compound (Glenard); when dissolved
in a mixture of alcohol and tartaric acid, it is first coloured brown by
chlorine, and yellow by a larger quantity. (Mulder.) With chloride of
lime, a yellow-brown precipitate is formed, together with a yellow solu-

tion. (Glenard.) 7. In contact with potash-ley or carbonate of soda, it

absorbs oxygen, and turns brown. (Glenard.) Its solution in alcoholic

tartaric acid acquires the colour of chrome-alum on addition of a small

quantity of ammonia; a somewhat larger quantity colours it blue; an

excess, green, and after a few seconds brown. The green, but not the
brown solution, is coloured red by acids. Potash, soda and lime act like

ammonia.
Oenolin is insoluble in water (Mulder), very sparingly soluble in cold

water, somewhat more in hot. (Glenard )

Oil of vitriol colours the solution of oenolin in alcoholic tartaric acid

bright light red, and in excess, violet, the pure red colour being however
restored by addition of water. (Mulder.) Hydrochloric acid does not
alter the weak alcoholic solution, even at the boiling heat.

Oenolin dissolves more readily in water containing tartaric or acetic

acid. It dissolves in wood-spirit, riot in sulphide of carbon or chloroform.

(Glenard.)

According to Mulder, oenolin is quite insoluble in alcohol ; according
to Glenard, it dissolves readily, with fine crimson colour, and remains as
a varnish when the alcohol evaporates. According to Mulder, it dis-

solves in alcohol containing a trace of acetic acid, with pure blue colour,
and if more acetic acid is present, with red colour. (Mulder.) In
alcohol containing tartaric acid, it dissolves slowly but completely, with

pure red colour. (Mulder.)
The alcoholic solution exhibits the following reactions : Bicarbonate

of soda colours it blue ; chloride of calcium forms a blue precipitate ;

alum brightens its colour, and on addition of carbonate of soda, forms a
lilac lake. With neutral acetate of lead, it yields a pure blue precipi-
tate, which, after drying at 120, contains 35'67 PbO, and after subtrac-
tion thereof, contains in 100 pts. 59'67 p. c. C, 4'49 H, and 35'84 0,
and is therefore C20H9Pb0 10

(calculation 35*74 PbO, and 59-73 C, 4'47 H,
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35'82 0). With nitrate of lead, it forms after a few seconds a violet

precipitate, and with the basic acetate, blue inclining to brown. It

colours ferrous sulphate violet, and then forms a bluish violet precipitate.
It precipitates ferric sulphate dark chestnut-brown, ferric chloride

yellowish, cupric acetate chestnut-brown, protochloride of tin violet-red,

mercurous nitrate colour of wine-lees, mercuric nitrate light-brown, nitrate

of silver brown-red after a while. It does not precipitate mercuric

chloride. (Glenard.)
The solution in alcoholic tartaric acid is not altered by alum ; with

acetate of alumina (acetate and phosphate of soda), and a small quantity
of acetic acid, it forms a violet precipitate ; with nitrate of lead, light
red

; with neutral and basic acetate of lead, blue, the precipitate being
soluble with red colour in alcoholic acetic acid. It is coloured darker
red to violet by bichloride of tin, not altered by mercurous nitrate,

coloured lighter red by mercuric chloride, darker red by nitrate of silver.

(Mulder.)
Oenoliri is insoluble in ether, benzene, olive-oil, and oil of turpentine.
Batilliat (Traite sur les vim de la France ; abstr. Bull. Soc. d'encour.

1848, 451
; Dingl. pol. Journ. 110, 66) distinguishes two colouring

matters of wine, Rosite and Pourprite.
Rosito. Occurs especially in the sediment of new wines. The

sediment, which remains after the first drawing off of the wine, is collected

upon linen, and suspended in alcohol of 85 p. c. ; the liquid is filtered

and evaporated ; the residue exhausted with water, which leaves pour-

prite undissolved
;
the liquid precipitated with solution^ of gelatin ;

and
the filtrate evaporated.

Colour rose-red. When heated, it leaves slowly burning charcoal

and a small quantity of alkaline ash.

Dissolves in ivater, and without decomposition in oil of vitriol of 66 j

soluble in alcohol, not in ether. Not precipitated by white of egg or

solution of jelly.

Pourprite. Found chiefly in the sediment of old wines, which
indeed consists almost entirely of it. Dark blackish red. Has a rough,

astringent taste. Leaves, when burnt, an ash consisting of lime, potash,
and iron. Insoluble in ivater. Dissolves in oil of vitriol, and is

precipitated by water. Soluble in 150 pts. of alcohol of 80 p. c. ; less

soluble in stronger alcohol, and quite insoluble in ether. With jelly, it

forms a compound insoluble in water and in alcohol.

Chlorine-nucleus C20CPH13
.

Quintichloromenthene.

WALTER. Compt. rend. 8, 913; Ann. Ohm. Phys. 72, 106; Poga. 51, I,

349; Ann. Pharm. 32, 296.

Chlormenthen (Lowig); CMoromenthase (Laurent, Rev. sclent. 14, 341) ; Quinti-
chloromenthene (Gerhardt, Traite 4, 359).

_
Dry chlorine is passed into menthene (p. 445) as long as hydrochloric

acid gas continues to go off, and the product is washed, first with water
and then with carbonate of soda, again subjected to the action of chlorine,
washed as before, and dried over chloride of calcium, then in vacuo.

Yellow syrupy liquid, heavier than water.
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Aqueous camplioramate of ammonia does not precipitate lead, silver, or

copper salts.

Camphommate of Ammonia. Prepared as above, or by dissolving

camplioramic acid in alcoholic ammonia, and purified by recrystallisation,

washing with absolute alcohol, and drying at a moderate heat. Slightly

acid, bitter crystals, from the solution of which, chloride of platinum

precipitates half the nitrogen as chloroplatinate of ammonium. The
salt melts at 100, and, between 150 and 160, gives off ammonia and
21 '6 p. c. water, and is converted into camphorimide which solidifies in,

likewise by distillation.

Malaguti. Laurent.

20 C
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[Conjugated Amides of Camphoric Acid.

Camphoranilic Acid.

C32NH21 G = CM(C
iaNHB

)H
w 2

,0
4

.

LAURENT & GERIIARDT. (1848.) ^V. Ann. Chim. Phys. 24, 191; Ann.

Pharm. 68, 36; abstr. P/iarm. Centr. 1849, 74.

PJienyl-camphoramic acid.

Formation. By heating camphoric anhydride with aniline, cam-

phoranil being formed at the same time.

Preparation. Camphoric anhydride is heated with aniline, and after

the vitreously solidified mass has cooled, the camphoranilic acid is dis-

solved out of it by hot aqueous ammonia, camphoranil then remaining
undissolved. The solution is precipitated by nitric acid, and the pre-

cipitated flocks are washed.

Properties. Flocks which melt in boiling water to a resin, becoming
crystalline by continued boiling with water. From dilute, lukewarm,

weakly alcoholic solutions, it may be obtained in needles, but from con-

centrated strongly alcoholic solutions it separates as a resin :

32 C
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Camphoranil.

LAURENT & GERHARDT. (1848.) N. Ann. Chim. Phys. 24, 191; Ann.

Pharm. 68, 35; abstr. Pharm. Centralbl. 1849, 73.

Phenylcamjihorimide.

Comp. p. 468. Camphoric anhydride is heated with aniline ; the

vitreous mass which forms on cooling is treated with hot dilute aqueous
ammonia to extract camphoranilic acid ; the residue is dissolved in

alcohol or in ether ; and the solution is left to evaporate :

C2QH14O6 + C12H 7N = C32H19O4 + 2 HO

Properties. Shining needles, which sublime without decomposition,
melt at 116, and solidify to a somewhat crystalline mass on cooling :

32 C
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Properties. Colourless six-sided tables. Melts when heated ; solidifies

in the vitreous form on cooling; volatilises without decomposition at a

stronger heat
;
and sublimes partially in white fern-like laminae, apparently

terminated with faces of a rhombic dodecahedron :

20 C
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molasses of mangold-wurzel (Fehling) ;
in potato fusel-oil (S. W. John-

son, J. pr. Chem. 62, 262). According to Wagner, it may be recognised,
since it is always accompanied by capric aldehyde, by heating the body
under examination with oil of vitriol, and adding hydrate of potash in

excess, whereupon the odour of oil of rue becomes perceptible. (J". pr.
Chem. 45, 155.)

Formation. In the dry distillation of oleic acid or of fats containing
olein. (Gottlieb.) In the oxidation of the following substances by
nitric acid : oil of rue (Cahours, Gerhardt) ;

oleic acid and choloidic acid

(Demar9ays, Redtenbacher). In the putrefaction of casein and fibrin.

(Brendecke.) Generally, it is formed simultaneously with the other

volatile fatty acids.

Preparation. A. From Butter of Cow's milk. (Comp. x, 80.)
1. When the mixture of caprylate and caprate of baryta obtained in the

preparation of butyrate of baryta, is completely dissolved in boiling

water, the filtrate, on cooling becomes filled with thin scales of caprate
of baryta having a fatty lustre, and the mother-liquor filtered there-

from and evaporated down to |, yields an additional quantity (Lerch).
From the baryta-salt thus obtained and purified by recrystallisation,

the acid may be obtained in two ways. 1. To 10 pts. of the baryta-
salt is added a solution of 8 pts. glacial phosphoric acid in 32 pts. of

water, and the oily layer (still containing a little of the watery solution)
which rises to the surface is decanted. 2. One hundred pts. of the

baryta-salt are decomposed by a mixture of 47'5 pts. oil of vitriol and
47'5 pts. water, and the anhydrous acid which rises to the surface of the

liquid is decanted. (The liquid below tl;e oily layer yields, when neutralised with

baryta-water, an additional quantity of caprate of baryta.) (Chevreul.) B. from
Limburg Cheese. (See xiii, 191.) C. From Scotch fusel-oil. The liquid
is subjected to fractional distillation, whereupon water, alcohol, and fusel-

oil pass over, and there remains a dark-coloured fcetid oil, insoluble in

water and in boiling aqueous carbonate of potash. When this oil is

digested for several days with concentrated potash-ley, ainyl-alcohol is

separated, and there is formed a solution of caprate of potash, which, if

mixed after cooling with hydrochloric or sulphuric acid, yields a

dark-coloured oil, to be filtered and washed with cold water. For

purification, the acid thus obtained is dissolved in very dilute aqueous
ammonia, the solution precipitated by chloride of barium, and the

precipitate separated by filtration, washed with cold water, and recrystal-
lised from boiling water. Sometimes the precipitate dissolves but slovvly in hot

water, because it c\kes to a hard mass during the boiling. The nearly colourless

baryta-salt obtained by repeated crystallisation is decomposed by boiling
with carbonate of soda ; the liquid is filtered from the carbonate of

baryta j
and the filtrate is decomposed by dilute sulphuric acid, whereby

nearly colourless solid capric acid is separated : it is to be dissolved in

alcohol, precipitated by mixing the solution with a large quantity of

water, and purified by repeated solution in alcohol and precipitation by
water. The mother-liquor, treated in like manner, yields an additional quantity of

capric acid, containing, however, traces of another oily acid. (Rowney.) D. From
Oleic Acid and Fats containing Olein (see xiii, 191.)

Properties. White mass, composed of small needles. (Chevreul,
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Rowney.) Melts at 18 (Chevreul); at 30 (Gorgey) ; when pure,

partially at 27'2, completely at 46' 6 (Rowney) : hence even at the heat

of the hand (Gorgey, Rowney) ; forming a yellow oil (Gorgey) ; becoming
somewhat coloured and emitting a faint odour (Rowney) ;

solidifies in

contact with the air at 15 (Chevreul) ; at 27 '2, crystalline (Rowney).
When cooled in closed vessels, it remains liquid at 11 "5, not solidi-

fying till the vessel is opened and shaken. (Chevreul.) Sp. gr. 0'9108
at 18. (Chevreul.) Boils above 100 and volatilises undecomposed.
Its odour slightly resembles that of capric acid, and at the same time

that of the goat. (Chevreul, Gorgey.) Tastes sour, burning, somewhat
like goat. (Chevreul.)

With pentackloride ofphosphorus, it forms volatile chloride of caprinyl,
C^CIH^O 2

, which is resolved by potash-ley into chloride of potassium
and caprate of potash. (Cahours.)

Combinations. Capric acid dissolves in about 1000 pts. of water at

21. (Chevreul.) It dissolves (very little according to Rowney) in

boiling water, and on cooling separates almost completely (in scales,

according to Rowney), so that the water scarcely retains any acid

reaction. (Gorgey.)
It dissolves in strong nitric acid, and is precipitated therefrom by

water in its original state. (Rowney.)
With Bases. Caprates. All caprates, excepting those of the

alkalis, dissolve but sparingly in water. (Lerch.) The caprates of the

earths, and likewise the silver-salt, are insoluble in water j when dry
they float on the surface without being wetted, and become soluble only
after being treated with alcohol. (Rowney.) They are unctuous to the

touch and become electrical by friction. (Fehling, Handworterb.

Supplem. 715.)

Caprate ofAmmonia. Difficult to obtain pure. (Rowney.)
Caprate of Soda. Remains, after the evaporation of the aqueous or

alcoholic solution, as a horny somewhat crystalline mass. Dissolves in

warm absolute alcohol, and forms a translucent mass on cooling. (Rowney.)
Caprate cf Baryta (p. 48G). 1. Baryta-water is neutralised with

capric acid, and the solution quickly cooled after evaporation. (Chev-
reul.) 2. Caprate of ammonia is precipitated by chloride of barium,
and the baryta-salt which separates is collected and washed with cold

water. (Rowney.)
Prepared by the first process, it forms thin, very light scales (needles,

according to (Lerch) of a fatty lustre (silky, according to Redtenbacher) ;

by spontaneous evaporation of the solution, it separates in dull grains of
the size of hemp-seed (Chevreul) ; likewise in thin cohering scales,
different from the granules of caprylate of baryta (xiii, 192). (Lerch.)
From aqueous alcohol, it crystallises in needles and prisms. (Rowney.)

Permanent in the air at mean temperature and at 100. Does not
contain water of crystallisation. (Lerch.) In vacuo over oil of vitriol, it

gives off 2 '4 p. c. water, without further change. (Chevreul.) Calculation 1 At.

Aq. = 3'6 p. c. Smells of capric acid-, with somewhat of a goat-like odour,

especially when rubbed in the moist state between the fingers. Tastes

bitter, alkaline, and of capric acid. Has an alkaline reaction. (Chevreul.)
When heated, it softens, emits an empyreumatic and goat-like odour,

melts and turns brown, giving off an odour like that of the Labiatce, and

leaving carbonate of baryta mixed with charcoal. (Chevreul.) By dis-

tillation, it yields a reddish, yellow, neutral, partly solidifying oil,
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gives off olefiant gas, with a small quantity of carbonic acid, and leaves

carbonate of baryta mixed with charcoal. (Chevreul.)
Dissolves in 200 pts. of water at 20. (Chevreul.) According to

Chevreul, the solution decomposes when exposed to air
; according to

Lerch, it is permanent in the air. It is but slightly precipitated by
carbonic acid. (Chevreul.) It dissolves in boiling alcohol. (Rowney.)

20 C
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Caprate of Ethyl.

C24H24 4 =

ROWNEY. Ann. Pharm. 79, 236.

Capric ether, Caprinsaures Aethyloxyd, Caprinvinester.

When a solution of capric acid in absolute alcohol is saturated with

hydrochloric acid gas and precipitated by water, capric ether separates

on the surface of the liquid, as an oil, which must be removed, washed

with cold water, dehydrated by chloride of calcium, and rectified.

Oil of sp. gr. 0-862.

Insoluble in cold water ; easily soluble in alcohol and in ether.

Appendix to Capric Acid.

Oil of Rue.

WILL. (1840.) Ann. Pharm. 35, 23.5.

CAIIODKS. These presente a la faculte des sciences, le 15 Janvier, 1845,

132; Compt. rend. 26, 262. Further, C/tem. Soc. Qu. J. 3, 240.

GERIIARDT. N. Ann. Chim. Phys. 24, 96; J. pr. Chem. 45, 327; Compt.
rend. 26, 226.

R. WAGNER. 46, 155; further, 52, 48.

CIIIOZZA. Compt. rend. 35, 797; J. pr. Chem. 58, 216.

BERTAGNINI. Ann. Pharm. 85, 283.

C. GREVILLE WILLIAMS. Phil. Trans. 1858, 199; Chem. Centr. 1858,
734.

HALLWACHS. Ann. Pharm. 113, 107.

Capric aldehyde, Caprol, Hydride of Ruiyl. First examined by Will.

The volatile oil of rue, obtained by distilling garden rue, Ruta
yraveolens, with water, was long regarded, according to the results of

Cahours & Gerhardt, as capric aldehyde, C20H 20 3
; but according to the

more recent investigations of G. Williams, which have been confirmed by
Hallwachs, it is chiefly C23H22Oa

, and is regarded by Williams as
enodic aldehyde mixed with a small quantity of lauric aldehyde ; by
Hallwachs, as a compound not belonging to the class of aldehydes.

Fresh rue yields 3'4 grains of oil per pound ; dry rue, 18 ; the dry
flowers, 15

; the seeds, 17 grains. (Zeller. N. Jahrb. Pharm. 1, SO.)
Crude oil of rue is greenish yellow, has a strong unpleasant smell of rue,
and a sharp bitterly aromatic taste. Sp. gr. = 0*837 at ] 8. It con-
tains 77'5 p. c. C, 12-87 H, and 9-56 (Will.) ; 77'65 p. c. C, 12-80 H,
and 9'55 0. (Gerhardt.) Oil of rue is supposed by Wagner to
exist : in train-oil, in butter, in rich cheese, and in herring, inasmuch as
train-oil heated with oil of vitriol, and then mixed with excess of hydrate
of potash, gives off an odour of oil of rue, and the alkaline mixture yields
by distillation drops of oil smelling of rue.
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Preparation. 1. Gerhard t obtained his caprol or capric aldehyde by
subjecting oil of rue to fractional distillation, setting aside the small

quantity of non-oxygenated oil which first passed over, and collecting
the principal portion which distilled at 233. Cahours likewise isolates

his capric aldehyde, which, according to him, passes over from 228 to

230, by fractional distillation of oil of rue. 2. Williams agitates oil of

rue with aqueous bisulphite of ammonia, and obtains thereby a crystalline

mass, regarded by him as a mixture of the compounds of enodic and lauric

aldehydes with bisulphite of ammonia, which mass, after being separated
from the other constituents of the oil of rue (a substance isomeric with oil of

turpentine and another homologous with borneol), yields by its decompo-
sition, enodic and lauric aldehydes. These two bodies may be separated,

though not completely, by fractional distillation, enodic aldehyde which
boils at 213 passing over first, and afterwards the small quantity of lauric

aldehyde present, which boils at 232. (Williams.) 3. Commercial oil

of rue, subjected to fractional distillation, yields (probably from admixture

of turpentine) a considerable quantity of products, which pass over

between 1GO nnd 205, and do not form solid compounds with bisulphite
of ammonia. The portions which distil between 205 and 240 (amounting
to nearly the entire residue), solidify when shaken up with bisulphite of

ammonia, and then left to cool quickly, into a crystalline mass, which,
after being washed with alcohol and pressed, yields an oil by decomposition
with potash-ley. When this oil is once more shaken up with bisulphite
of ammonia, and the resulting compound is a^ain decomposed, the oil thus

obtained passes over between 213 and 21 6. (Hallwachs.)

Properties. Colourless, oil having a faint agreeable odour of rue

(Will, Hallwachs), solidifying completely, in shining laminse between
1 and 2. (Cahours.) Boiling point (vid sup.). Sp. gr. of the

portion distilling between 218 and 245 = 0-838. (Will.) Vapour-
density 5-83 (Gerhardt), 7'822 (Will), 5*87 (Williams).

Calculation according to Cahours 8f Gerhardt.

20 C 120 76-92

20 H 20 12-82

2 O ., 16 , 10-26

C2 H20O2 156 100-00

Calculation according to Williams.
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C-vapour
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quantity of metallic silver, while the alkaline liquid filtered from the
oxide of silver contains a little capric acid. (Wagner.) From these

experiments, Wagner infers the existence of an acid corresponding to

aldehydic acid (viii, 181), viz., caprinylous aciY?=C20H20 3

,
or in the

hyp. anhydrous state= C20H 19 3
. 11. In contact with dry nitro-prusside

of copper, oil of rue becomes brownish yellow and forms an ash-grey
deposit. (Heppe, N. Br. Arch. 89, 57.)

Combinations. Oil of rue dissolves in oil of vitriol, with a fine

brown-red colour, and is separated again colourless by water. (Will.)
It is scarcely altered by hydrochloric acid gas, merely acquiring a brown
colour, which it loses by agitation with water. (Will.)

With Ammonia, NH3
,C

20H20 2
? When oil of rue dissolved in

alcohol is saturated at a low temperature with ammonia, a white crystal-
line mass is formed, which melts at about 0, and is resolved into ammonia
and oil of rue. (Wagner.) Wagner regards these crystals as a com-

pound of ammonia with capric aldehyde. For the decomposition of capric

aldehyde-ammonia, by sulphuretted hydrogen see page 491.

With Bisulphite of Ammonia. 1. When sulphurous acid gas is passed
through an alcoholic solution of ammoniacal oil of rue, and the solution

left for several days in a very cold place, crystalline laminae are deposited.

(Wagner.) 2. Oil of rue is shaken up with aqueous bisulphite of

ammonia of 29 B., till the mixture, which is buttery at the commence-

ment, becomes solid, and the product is recrystallised from warm alcohol.

The compound is likewise obtained in crystalline Iamina3, by passing
ammonia and sulphurous acid gases into an alcoholic solution of oil of

rue. (Bertagnini.) White shining laminae. (Wagner.) Aggregated,
transparent scales, unctuous to the touch, and having somewhat of the

odour of oil of rue. (Bertagnini.) It is decomposed by heat, without

previous fusion. (Wagner.) By heating its aqueous solution, it is

readily decomposed, with separation of oil of rue, but not in presence of

sulphites. With bromine in aqueous solution, it forms sulphuric acid,
and a heavy brominated oil of peculiar odour. (Bertagnini.) It is

insoluble in water, but dissolves readily in boiling alcohol. (Wagner.)
It is soluble in water and in alcohol. (Bertagnini.)

20 C
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compound dissolves with tolerable facility in boiling alcohol, and the
solution deposits scales on cooling. (Bertagnini.)

With Bisulphite of Soda. Oil of rue in contact with aqueous bisul-

phite of soda, of 27 Bm. forms a buttery mass, which after a while
becomes crystalline. Shining crystalline scales, unctuous to the touch,

having the smell of oil of rue and a fruity taste. The concentrated, but
not the dilate solution of the compound in boiling alcohol, solidifies on

cooling to a gelatinous mass, changing in the course of 24 hours into

delicate lamina?, arranged concentrically in spherical crystalline masses.

(Bertagnini.)

Metacaprol.

GERHARDT. N. Ann. Chim. Phys. 24, 105.

When oil of rue (prepared as described at p. 490, 1) is dissolved in

3 or 4 vol. alcohol and excess of hydrochloric acid gas is passed into the

solution, the brown and fuming mixture, if mixed with water after the

most volatile portion has been distilled off, deposits metacaprol.
Oil having a highly agreeable fruity odour. Solidifies, after a while,

at a temperature at which oil of rue remains liquid, and melts again at

13. Boils between 230 and 235.

20 C
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W. MAYER. Ann. Pharm. 83, 143; 95, 160.

ROWNEY:. Cliem. Soc. Qu.J. 4,334; Ann. Pharm. 82, 123; J. pr. Chem.

55, 325.

CARLET. Compt. rend. 37, 129; J. pr. Chem, 60, 181; N. J. Pharm.
24, 176.

Brenzoleic acid, Pyroleic acid, Sebacyls'durc, Fettsdnre. Discovered in 1802 by
Thenard, who at the same time showed that the product of the distillation of animal

fat, to which the name of Fetlsdure or Acide yras had been applied by Crell (Grcll. chem.
J. 1, GO; 2, 112; 4, 47), and Guyton Morveau, consisted partly of acetic, partly of

hydrochloric acid. Thenard's experiments were confirmed by V. Rose. "Berzelius

regarded Thenard's sebacic acid as identical with benzoic acid, an opinion which was
shown to be incorrect by the experiments of Dumas & Peligot.

Mayer's ipomaic acid (not Sand.rock's, N. Br. Arch. 64, 164), agrees with sebacic

acid in most of its relations, but melts at a different temperature and exhibits a differ-

ent behaviour to bases: for this reason, the statements respecting it are given separately.

Formation. 1. By the dry distillation of hog's lard (Thenard), fat

oil (Berzelius), and other fats, in so far as they contain oleic acid: hence
also by the dry distillation of oleic acid, (llodtenbacher.) 2. When
ricinolate of potash or castor-oil is distilled with excess of potash-hydrate,

hydrogen is given off, caprylic alcohol (p. 183) passes over, and sebate of

potash remains behind. (Bouis.) The largest amount of sebacic acid

is obtained when a large excess of alkali is used and the mixture is

rapidly heated to the melting point, whereas by slow heating to at most
225 230, neither sebacic acid nor caprylic -acid is obtained, but the

acid C20H 18 4 and caprylic aldehyde. (Bouis.) Limpricht (Private

communication} by using an excess of alkali, always obtained sebacic

acid, whether caprylic alcohol or caprylic aldehyde was produced ;
simi-

larly Malaguti (Cimento, 4, 401; Liebig u. Kopp's Jahrcsler. 1856, 579).

According to Dachauer (Ann. Pharm. 106, 270), the products obtained

with excess of alkali, are caprylic alcohol, incthyl-oananlhyl (isomeric
with caprylic aldehyde), and sebate of potash; (according to Stadeler,
J. pr. Chem. 72, 241), oenanthylic alcohol, and sebate of potash (see xiii,

587) 3. By continued boiling of oil of rue with dilute nitric acid.

(Wagner, J. pr. Chem. 57, 435.) 4. Convolvulic acid, convolvulinolic

acid, jalapin, jalapic acid, and jalapinolic acid, treated with moderately
strong nitric acid, or with the fuming acid, yield ipomseic and oxalic

acids. (Mayer.)

Preparation. Method II. is the most advantageous. 1. From Olive oil,

Hog's lard, or other fats containing Oleic acid. Crude oleic acid from the

stearin manufactories is best adapted for the purpose. (Redtenbacher.) 1. The fat

is distilled per se, and the distillate is repeatedly treated with hot water,
then filtered, and evaporated to the crystallising point. Or the solution

obtained by treating the fat with hot water is precipitated with neutral

acetate of lead; and the precipitate is collected and decomposed by heating
with dilute sulphuric acid, whereupon the sebacic acid rises to the

surface as a melted mass, which is taken off, washed with cold water,
and recrystallised from boiling water. (Thenard.) Redtenbacher like-

wise obtains sebacic acid from the products of the distillation of fats by
repeated boiling with water, and purifies it by recrystallisation, till it

becomes white and scentless. Berzelius washes the distillate of fat oil

with cold water to separate acetic acid, and then boils it with coarsely

powdered carbonate of lime, whereby only the sebacic acid is converted
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into a lirne-salt, not the other acids. After long-continued boiling, the

solution is filtered, deodorised with charcoal, and mixed with nitric acid,

whereby sebacic acid is precipitated : it may be purified by washing with
cold water, recrystallisation from boiling water, and finally by sublima-

tion, in the apparatus used for the subliming benzoic acid.

2. The distillate of crude commercial oleic acid is repeatedly boiled

with water,; the extracts are saturated with carbonate of soda, and

evaporated to dryness ;
and the residue is freed from caprylate and

caprate of soda by means of hot absolute alcohol. The undissolved

sebate of soda is dissolved in water and precipitated by hydrochloric
acid, and the sebacic acid thereby separated, is purified by recrystal-
lisation from boiling water. The still yellow sebacic acid obtained by
this and other methods, is obtained pure by once boiling it with 5 to 6 pts.
of nitric acid, and pouring the solution into a large quantity of boiling
water, whereupon it crystallises on cooling. (Schlieper.)

II. From Castor-oil. The residue left in the retort in the preparation
of caprylic alcohol (xiii, 183) is decomposed by hydrochloric acid, and
the sebacic acid is extracted by boiling water from the mixture of in-

soluble acid which separates. (Bouis.) Petersen boils the residue with
water

;
strains

; precipitates the other fatty acids by adding a small

quantity of hydrochloric acid
; then, after separating these by filtration,

precipitates the sebacic acid by excess of hydrochloric acid, and purifies
it by recrystallisation from hot water with the aid of animal charcoal.

'

(Ann. Ch. Pharm. 103, 184.)

Properties. White, pearly needles, very much like those of benzoic
acid. (Redtenbacher.) Under certain circumstances, it may be obtained
in long, large, strongly shining lamina). (Thenard.) Bulky and of a

feathery lightness. (.Berzelius.) Ipomseic acid is dazzling white, of

feathery lightness, and presents under the microscope the appearance of
thin colourless needles, some of which are united in tufts, while others
lie separate, sometimes in very thin flexible lamina. (Mayer.) Sebacic
acid melts at 125 (St. Evre), at 127 (Redtenbacher, Mayer, Bouis), to

a colourless oil which solidifies in the crystalline form on cooling, and
sublimes at a higher temperature, partly pulverulent, partly in minute
lamina?, generally with some decomposition and separation of charcoal.

(Berzelius, Redtenbacher). Ipomzeic acid melts at 104 to a colourless

oil, lighter than water, and solidifying in the crystalline siate. It some-
times sublimes between two watch-glasses in very small, proportionally
short needles radially grouped round a point, leaving a small quantity of

charcoal, whereas sebacic acid sublimed in like manner, forms larger and
more definite crystals. (Mayer.) Sp. gr. of melted sebacic acid =
1-1317. (Carlet.) Scentless (Thenard); has a faint empyreumatic
odour (Berzelius). The vapours, both of sebacic and of ipomrcic acid,

produce a scratching sensation when inhaled. (Redtenbacher, Mayer.)
Has a faint, rather acid taste (Thenard), pungent, but not exactly sour

(Berzelius). Reddens litmus strongly (Thenard), slightly (Redtenbacher) .

IpomaBic acid is scentless, has a pungent, sour taste, with irritating after-

taste, a slight acid reaction, and becomes strongly electrical by friction.

(Mayer.)
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Dumas & Peligot. Redtenbacher. St Evre.
mean.

20 C
18 H
8 O
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Bull. \
} 88; Rep. Chim. pure, 2, 127.) 6. When alcoholic sebacic acid

is treated with hydrochloric acid gas, an oil is produced which with
ammonia forms sebamide and sebamic acid, and is therefore probably a
mixture of sebacic ether arid ethylsebacic acid. (Rowney, see page 502.)

Combinations. Sebacic acid dissolves sparingly in cold ivater. It

dissolves abundantly in boiling water (Thenard); in all proportions
(Berzelius), so that the solution solidifies on cooling. Ipomseic acid is

slightly soluble in cold, very easily soluble in hot water. (Mayer.)
Sebacic acid is bibasic. Its semi-acid or bibasic (neutral] salts are

C20M2H 16 8
. The mono-acid or monobasic (acid) salts are, excepting the ammonia-

salt, easily decomposible. (Carlet.) It decomposes alkaline carbonates, forming
with them, easily soluble salts, whose solutions precipitate the salts of the
alkaline earths and heavy metallic oxides (not ferrous salts, according to

Berzelius). Acids separate sebacic acid from them and cause concen-
trated solutions to solidify. Aqueous sebacic acid does not precipitate

baryta-, strontia-, or lime-water. It precipitates lead-, silver-, and
mercuric-salts. (Thenard.) Sebacic acid obtained from marrow does not precipi-
tate lead- or silver-salts, or only if prepared from marrow having membranes or blood-
vessels adhering to it. (Berzelius.) Berzelius likewise found that sebate of potash is

divided by absolute alcohol into two parts, and that only the acid of the insoluble, not
that of the soluble salt, precipitates lead and silver-salts. Redtenbacher, however, did
not succeed in separating from his sebate of potash by absolute alcohol, a salt whose
acid did not precipitate mercurous and silver salts.

The ipomceates, excepting those of the alkalis, are sparingly soluble or

insoluble in water. Ipoma3ate of ammonia forms a white precipitate
with lead-salts, flesh-coloured with ferric chloride, bluish-green with

cupric salts, and white with silver-salts. With bichloride of platinum,
it forms a yellow precipitate Avhich dissolves in boiling water, separates

again on cooling, and then becomes crystalline after long standing. The
ipomaaates become electrical by friction. (Mayer.)

Sebate of Ammonia. a. Bibasic. Indistinct crystals, which are

easily soluble in water, and in drying, give off ammonia and turn acid.

(Redtenbacher.) Yields sebamic acid by dry distillation. (Kraut.)
b. Monobasic. The easily prepared solution of sebacic acid in

excess of ammonia gives off ammonia when evaporated, and leaves the
monobasic salt, sparingly soluble in water. Crystallises from boiling water

by slow cooling, in pointed feathery crystals; by rapid cooling, in small

grains. Dissolves with difficulty in alcohol. (Berzelius.) Ipomanc
acid, saturated with aqueous ammonia, continually gives off ammonia by
spontaneous evaporation or on the water-bath, and yields a white
cauliflower-like salt, probably C20H 17O r,NH4

0, therefore ipom^ate of
ammonia.

Sebate of Potash. Bibasic. Obtained by neutralising the acid with
carbonate of potash. Small granular nodules. (Redtenbacher.) Does
not deliquesce on exposure to the air. (Thenard, Redtenbacher.) Easily
soluble in water, sparingly in absolute alcohol. (Redtenbacher.)

20 C
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Redtenbacher did not obtain an acid sebate of potash by treating the neutral salt

with sebacic acid.

Sebate of Soda resembles the potash-salt, but is somewhat more
soluble in water. (Redtenbacher.) Insoluble in absolute alcohol.

(Schlieper.)
Sebate of Lime. Bibasic. Chloride of calcium solution precipitates

sebate of ammonia. The precipitate, which dissolves with some difficulty
in water, is obtained, by spontaneous evaporation of its dilute solution, in

white, shining crystalline scales. (Redtenbacher.) The precipitate
obtained with sebate of ammonia and chloride of calcium is crystalline
when formed ;

but that which is produced by ipomaeate of ammonia
becomes crystalline only after standing for some time. (Mayer.)
For the decomposition of the lime-salt by dry distillation, see page 497.

Redtenbacher.

20 C
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crystalline form at 9. Boils above 100 (Redtenbaclier), at 308

(Carlet, Compt. rend. 37, 130). Has an agreeable odour of melons.

Redtenbacher.

28 C 168 .... 65-12 64-45

26 H 26 .... 10-08 10-24

8 O 64 .... 24-80 25-31

2C4H5O,C
2 H 1GO5 258 .... lOO'OO 100*00

By hydrate ofpotash, it is resolved into alcohol and sebate of potasli

(Redtenbaclier) ; ammonia, after long continued action, converts it into

sebaniide. (Rowney.)
It is insoluble in cold water, but dissolves very easily in alcohol.

(Kowney.)

Sebin.

16 = 2C6H7 5
,C

20H 16 6
.

M. BERTHELOT. N. Ann. Chim. PJiys. 41, 293.

Formation. 1. Sebacic acid, heated with glycerin to 200 for some

time, forms a small quantity of neutral crystallisable sebin :

C2 H 18O8 + 2CCH8 6 = C32H30 16 + 4 HO.

2. By the action of hydrochloric acid gas on a mixture of sebacic acid

and glycerin heated to 100, a considerable quantity of liquid sebin is

obtained, mixed with chlorhydrin, CH 7C10 4
, which, after strong drying

at 120, solidifies partially after a few days, and completely at 40.

Berthelot.

32 C 192 .... 54-85 52'7

30 H 30 .... 8-57 9'6

16 O 128 .... 36-58 37'7

2C6H705
,C

20H 1C 6 350 .... 100-00 100-0

Forms acrolein when heated. Oxide of lead converts it into sebacic

acid and glycerin ;
with alcoholic hydrochloric acid, it yields sebacic ether

and glycerin. (Berthelot.)

Nitro-nudcus C20XH 19
.

Nitrocapric Acid.

C20NH 19 8 = C20XH 19
,0

4
,

Wmz. (1857.) Ann. Pharm. 104, 289.

Obtained by the process described at page 217, vol. xiii, but mixed
with nitrocaprylic acid, from which it cannot be completely separated.
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When the solution of this mixture in ammonia is fractionally precipitated
in three portions by nitrate of silver, the precipitate first produced con-

tains 28*8.9 to 29*3 p. c. silver, the second portion 32-8 to 33 '3 p. c., and

the last 37'4 p. c., corresponding to nitrocaprylate of silver.

Nitrocaprate of Silver. Wirz.

20 C .
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Formation. 1. By the action of ammonia on ethylsebamic acid.

(Rowney.) 2. By the dry distillation of neutral sebamate of ammonia.

(Kraut.)

Preparation. 1. The oily mixture of sebacic ether and ethyl-sebacic
acid obtained by the action of hydrochloric acid gas on an alcoholic

solution of sebacic acid, is digested with strong aqueous ammonia for

several weeks in a closed vessel, or till the oil is converted into a granular
mass, the sebamide which separates from the liquid containing sebamic

acid, being removed by filtration, and washed to free it from mother-

liquor. The several portions of liquid are then united and concentrated

over the water-bath
; the sebamic acid is precipitated by hydrochloric

acid, washed with cold water, and dissolved in dilute aqueous ammonia,
which still leaves a small quantity of sebamide undissolved

j
the solution

filtered therefrom is again precipitated by hydrochloric acid ;
and the

resulting precipitate, after being washed, is purified by recrystallisation
from water. (Rowney.) 2. Neutral sebate of ammonia yields by
simple distillation, first a colourless, then a yellowish empyreumatic
distillate, which is to be dissolved in ammonia, filtered from a small

quantity of oil which separates, and precipitated with hydrochloric acid.

The precipitate is washed with cold water, and recrystallised from boiling
water. (Kraut.)

Properties. Rounded granules. (Rowney.) White, crystalline, pul-
verulent mass. (Kraut.) Has an acid reaction. (Rowney.)

20 C
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Oxyamidogen-nucleus C20Ad2H 16 2
.

Sebamide.

C20H20N 2 4 = C2 Ad2H 16 2
,0

2
.

ROWNKY. (1851.) Chem. Soc. Qu. J. 4, 334; Ann. Pharm. 82, 123;
J. pr. Chem. 55, 325.

H. CARLET. Compt. rend. 37, 128; N. J. Pharm. 24, 176; J. pr. Chem.

60, 181; Pharm. Centr. 1853, 669; Chem. Gaz. 1853, 324.

Fettsdureamid.

Formation and Preparation. 1. Sebamide obtained in the manner

just described (p. 502). is purified by two recrystallisations from alcohol,

(Rowney.) 2. It is produced by the action of ammonia on sebate of

methyl. (Carlet.)

Properties. Hard rounded granules composed of microscopic needles.

Neutral.

20 C
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to dryness on the water-Lath, and the residue exhausted with absolute

alcohol, whereupon anisoic acid passes into solution and may be converted

into a baryta or silver-salt, by digestion with carbonate of baryta or

carbonate of silver. By decomposing the baryta-salt with dilute sul-

phuric acid, or the silver-salt with hydrochloric acid, a solution of anisoic

acid is obtained, which may be brought to the crystallising point by
evaporation.

Properties. Separates from warm solutions by concentration in small

laminae, by spontaneous evaporation in small thick tablets, which melt at

about 120 and have a strong acid reaction.

Decompositions. Heated on platinum-foil, it turns brown, gives off

an empyreumatic odour, also that of anisylous acid, and burns with a

bright flame. It cannot be distilled without decomposition, and by dry
distillation appears to yield a sublimate of anisic acid (vid. Ann. Pkarm.

97, 366).

Combinations. Anisoic acid dissolves very easily in water.

With bases it forms the animates.

Anisoate of Soda. Preparation (p. 503.) By recrystallisation from

hot water, it is obtained in white crystalline nodules. Dissolves readily
in water. Dried at 100, it contains 3'9 p. c. sodium, and is therefore

C20NaH 17 2
(calculation

= 8 '9 p. c. Na).
Anisoate of Baryta, Preparation (sup.). Easily soluble nodules

resembling those of the soda-salt.

20 C
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Addenda to compounds containing 20 At. Carbon.

Product of the decomposition of Amalic Acid.

ROCHLEDER & SCHWARTZ. Wicn. Akad. Ber. 12, 190.

Amalic acid (xi, 433) dissolves with pale yellow colour in warm concentrated

bisulphite of ammonia, the solution when heated becoming darker and depositing

needles, which, after boiling for some time, cause the liquid to solidify. The whole is

left to cool, and the needles are collected, washed, and pressed.

White, silky needles, free from sulphur.

Rochleder & Schwartz.

20 C
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White, inodorous solid body, which melts at 65 and solidifies at a
lower temperature in rounded lamellar masses. Partially volatile without

decomposition, but begins to decompose, even at 120.

7 H
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With pentackloride of phosphorus, it yields sulphite of chloronaphthalin,
chloride of ethyl, and oxychloride of phosphorus.

It is insoluble in water, but mixes in all proportions with alcohol and

ether.

NAPHTHYLTHIONAMIDE. C20H 9NS2 4=C20H7
Ad,2S()

8
. Produced by

the action of ammonia on sulphite of chloronaphthalin. The sulphite
triturated in a basin with aqueous ammonia, becomes heated and melts to

a yellow oil, solidifying in a light yellow amorphous mass, which may
be purified by washing with water, solution in alcohol, and crystallisation.

It forms microscopic crystals apparently belonging to the right

prismatic system, greyish yellow when dry, light yellow when moist, and

becoming reddish by exposure to the air. In boiling water, it melts to a

viscid mass, without decomposing. It is soluble in hydrochloric acid,

ammonia, glacial acetic acid, alcohol and ether. Potash decomposes it

into ammonia and sulphonaphthalic acid :

Kiraberly.

20 C ... .. 120 ... 57-96 ., 57'58

9 H 9 .... 4-36
N 14 .... 6-77

2 S 32 .... 15-45
4 O ... 32 ... 15-46

4-55

6-64 .... 6-36

15-57
15-66

^SO2
........ 207 .... 100-00 ........ lOO'OO

O )"
1 jyj20!! 7

)

7

} ^.o

H2
J
U

(S O )
jyj H 3N 1

May be regarded as (C
20!! 7

)

7

} ^.o, deriving from the mixed type u2n9
r^

Argento-naplithylthionamide. C20H8AgNS2 4=C20AdH6
Ag,2SO*. A

slightly ammoniacal alcoholic solution of naphthylthionamide is not pre-

cipitated by nitrate of silver, but as the ammonia evaporates in the air,

nrgento-naphthylthionamide is deposited in small radiating needles,

which alter by exposure to light. They are soluble in ammonia, alcohol,

and ether, and likewise, without apparent alteration, in glacial acetic acid.

Contains 34*10 p. c. silver, the formula requiring 34 >3 t
) p. c.

Benzoyl-napldlnjUhionamide, C34H 13NS2 8 = C20AdH6

(C
14H 5 2

),2S0
2

.

Obtained by melting naphthylthionamide with chloride of benzoyl.
It is soluble in alcohol and in glacial acetic acid, and crystallises from its

solutions in prisms apparently belonging to the oblique prismatic system.
Potash decomposes it, yielding ammonia, beiizoate of potash and sulpho-

naphthylate of potash. Contains 4'36 p. c. nitrogen and 10'41 sulphur

(calculation = 4'50 p. c. N and 10'28 S).

Argento-lemoyl-napUhijlthionamide. C20AdH5

Ag(C
14H5 2

),2S0
2
.

The solution of the preceding compound in absolute alcohol forms, with

ammonia and nitrate of silver, as the ammonia evaporates, an amorphous
flocculent precipitate, sparingly soluble in alcohol and decomposed by
boiling. By precipitating its ammoniacal alcoholic solution with a slight
excess of acetic acid, and raising the temperature for a few seconds to

30 or 40, the compound maybe obtained in shining microscopic crystals.
Contains 24'94 p. c. silver and 7'75 sulphur (calculation 25'83 p. c.

Ag and 7'65 S). (Kimberly.)
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Cumylamines.

A. Rossi. Compt. rend. 51, 570; Rep. Chim. pure, 1, 465.

Cuminamines. Tbese bodies which are analogous to the ethylamines,

methylamines, &c., are produced by the action of ammonia on chloride of

cumyl (p. 165). When a mixture of chloride of cumyl and strong
alcoholic ammonia is heated for some hours in a sealed tube placed in the

water-bath, and then left to cool, sal-ammoniac separates, together with a

few drops of oily tricumylamine. The liquid filtered and evaporated,
leaves a crystalline residue consisting of the hydrochlorates of cumyla-
mine and bicumylamine, mixed with oily tricumylamine, which may be

dissolved out by ether, and remains after evaporation of the ether as an

oil, which may be made to crystallise by agitation. The hydrochlorates
of the other two bases are separated by fractional crystalline from water,
the hydrochlorate of bicumylamine being much less soluble in water than

the cumylamine-salt. The bases are separate from the hydrochlorates by
distillation with potash.

Cumylamine, C20H 15N = C20H 11

Ad,H
a = N,H2

,C
20H 13

. Cuminamine

primaire. Isomeric with biethylaniline (xi, 307). Colourless oily liquid, which
does not solidify in a mixture of ice and salt. Volatile at ordinary tem-

peratures, and produces white fumes in the approach of a rod moistened

with hydrochloric acid. Begins to boil at about 280, with partial

decomposition sparingly soluble in water, soluble in alcohol and ether.

Absorbs carbonic acid, forming a solid compound. The hydrochlorate

crystallises in nacreous, rhomboidal laminae. The chloroplatinate is

slightly soluble in cold water, whence it crystallises in small yellow

plates.

Bicumylamine, C40H 27N = C20H 10

(C
20H 13

)Ad,H
2 = N.H(C

20H 13

)
2

.

Cuminamine secondaire. Dense, colourless oily liquid, beginning to boil,

with decomposition, above 800. Insoluble in water, soluble in alcohol

and ether. The hydrochlorate crystallises in needles slightly soluble in

cold water. The chloroplatinate is sparingly soluble in cold water, and

crystallises from alcoholic solution in small roseate needles.

Tricumylamine, C60H39N = C20H9

(C
20H 13

)
2Ad,H 2 = N.(C

20H :3

)

3
.

Cuminamine tertiaire. Crystallises in small rhomboidal laminae, which
melt at 81' 82. Insoluble in water, very soluble in ether and in

boiling alcohol, slightly in cold alcohol. It does not affect the colour of

litmus. The hydrochlorate, which crystallises in needles grouped in

crosses, is nearly insoluble in water, very soluble in alcohol. The

chloroplatinate crystallises with difficulty ; the alcoholic solution deposits
it in a viscous mass which solidifies in drying.

Oxidisingproperties oj Oil of Turpentine (comp. p. 256). Berthelot has examined
the oxidation of various substances in contact with oil of turpentine which has been

exposed to the air. 5 cubic centimetres of oil of turpentine, rectified a few weeks

previously, were introduced into a 10-litre bottle, together with 50 grammes of water
and 100 cub. cent, of a standard solution of indigo (requiring for decoloration 50 cub.

cent, of chlorine =25 cub. cent, oxygen). The whole was left to itself at 20 to 30 for
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eight months, the indigo -solution being added by portions of 50 vols. at a time.

The quantities of oxygen absorbed by 1 vol. of the oil of turpentine were as follows :

n 7 da

16

25

37
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Amber-camphor, C20H 1P 3
.

BERTHELOT & BUIGNET. Compt. rend. 50, 606; Rep. CJiim, pure, 189.

Obtained by distilling powdered amber with a fourth of its weight of

potash and a large quantity of water ; it then passes over with the

vapour of water, a kilogramme of amber yielding 3 grammes of the

camphor. It resembles common camphor in its physical properties,

excepting in having a more penetrating and persistent odour. It is

isomeric with borneol (p. 332), but is distinguished therefrom by its

smaller dextro-rotatory power which is only 4 '5, whereas that of

natural borneol is 33*4, and that of artificial borneol, prepared from

common camphor by the action of alcoholic potash is 44' 9.
It unites with hydrochloric acid (with elimination of water), forming

the compound, C
20H 17CJ

; similarly with stearic acid. The latter compound
distilled with an alkaline hydrate, reproduces the amber-camphor with

its original rotatory power and other physical properties. The camphor
probably exists in the amber in the form of a compound ether.

Oil of Cajeput.

MAX. SCITMIDL. Transactions of the Royal Society of Edinburgh, 22,

369; abstr. Proceedings of the same, 4, 326 (Session 1859-60).

This oil consists mainly of the bihydrate of a hydrocarbon (cajputene),
isomeric with oil of turpentine. It has a green colour, even when puri-
fied by distillation from the copper-salts, which it generally contains (see

page 335). Its specific gravity is 926 at 10. On submitting it to

fractional distillation, bihydrate of cajputene, which constitutes about

two-thirds of the crude oil, passes over between 175 and 178; smaller

fractions, perhaps products of decomposition, are obtained from 178 to

240 and from 240 to 250, and at 250 only a small residue is left, con-

sisting of carbonaceous and resinous matter mixed with metallic copper.
On treating this residue with ether, a green solution is obtained, which,
when evaporated, leaves a green resin, soluble in the portion which boils

between 175 and 178, and capable of restoring its original colour.

CAJPUTENE. C20H 16
. Obtained, together with two isomeric hydro-

carbons, (isocajputene and paracajputene) by cohobating bihydrate of

cajputene with anhydrous phosphoric acid for half an hour, and then

distilling off the liquid, whereupon cajputene passes over at 160 165,

isocajputene at 176
J

178, and paracajputene at 310 316.

Cajputene is perfectly colourless, and has a very pleasant odour

resembling that of hyacinths. Sp. gr.= 0'850 at 15. Vapour-density
4-717.

Schmidl.

20 C 120 .... 88-24 88-29 .... 88'34

16 H 16 .... 11-76 11-91 .... 11-78

C2H 16
.. .. 136 .... 100-00 ,., .. 100-20 .... 100*12
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Vol. Density.

C-vapour 20 , 8-3200

H-gas 16 1-1088

Vapour of cajputene 2 9'4288
1 4-7144

Cajputene is permanent in the air. - It is not affected by iodine at

ordinary temperatures, but at a higher temperature, hydrogen is evolved
and a black liquid is formed. bromine acts quickly on it, producing a
dark viscid oil. With gaseous hydrochloric acid, it forms a beautiful

violet liquid, but no crystalline compound, even at 10. A mixture
of ordinary nitric and sulphuric acids act upon it with violence, forming
a yellow brittle resin.

Cajputene is insoluble in alcohol, but dissolves in ether and in oil of

turpentine.

Isocajputene C20H 16
. Obtained: (1.) as above.' (2.) By distilling

the bihydrate of cajputene with oil of vitriol.

Oil boiling between 176 and 178. Has an odour less agreeable
than that of cajputene, and becoming more pungent and aromatic by
exposure to the air, the oil at the same time acquiring a yellow colour.

Sp. gr.
= 0*857 at 16. Vapour-density of (1) = 4'82; of (2) =4'52.

Schmidl.

Prepared by (1) Prepared by (2)

20 C 120 .... 88-24 88-16 .... 88-18 88'05 .... 88-23
16 H 16 .... 11-76 11-64 .... 11-68 11-90 .... 11-83

C20H16 136 .... 100-00 99-80 .... 99'86 99'95 .... 100-06

Iodine, bromine, gaseous hydrochloric acid, and a mixture of nitric and

sulphuric acids, act upon isocajpetene in the same manner as on cajpu-
tene. With oil of vitriol, and with dilute sulphuric hydrochloric or nitric

acids (neither of which acts upon cajputene), it forms dark viscid

liquids.

Isocnjputene is insoluble in wafer and in alcohol, but mixes in all

proportions with ether and with oil of turpentine.

Paracajputene C
40H 32

. Obtained as above mentioned by distilling

bihydrate of cajputene with anhydrous phosphoric acid
; passes over

between 310 and 316. It is very viscous, has a lemon-yellow colour,
and in certain directions exhibits deep-blue fluorescence. Vapour-
density 7-96.

40 C
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acids does not act so violently on it as on cajputene and isocajputene.
With hydrochloric acid gas, it forms a dark viscid liquid which does not

yield crystals, even at 10.
Insoluble in water, alcohol and oil of turpentine; soluble in ether.

HYDRATES OP CAJPUTENE. a. Mono-hydrate, C20H 15
,HO. Obtained

by the action of oil of vitriol on oil of cajeput. When the crude oil is

raised to the
boiling point in a deep open vessel, and oil of vitriol con-

tinuously dropped into it, violent ebullition takes place, accompanied,
after a while, by a peculiar crackling sound. As soon as this is observed,
the flame must be lowered and the acid very cautiously added till the

liquid suddenly assumes a dark colour, extending in an- instant from the

surface throughout the whole depth. The vessel must then be imme-

diately removed from the fire, otherwise further decomposition will take

place, attended with evolution of sulphurous acid. The upper oily liquid
is separated from the acid on which it floats, well washed, and distilled,

and the portion which passes over from the 170 to 175 is collected and
rectified.

Oily liquid, having a vapour-density of 5*19 to 5 '27.
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takes away the whole of its water, converting it into cajputene, isocaj-

putene and paracajputene (p. 511). 6. Chloride of zinc likewise dehy-
drates it, but less completely. 7. Oil of vitriol acts but very slowly
ou the oil at low temperatures ;

but if the temperature be allowed to

rise, sulphurous acid is given off, and the oil blackens and ultimately
suffers complete decomposition. If the action be checked at a certain

point, a sulpho-acid is formed, which yields a soluble baryta-salt. Oil of

vitriol dropped into the oil at the boiling heat, in the manner described

at page 512, takes away half the water, forming monohydrate of cajpu-
tene. Dilute sulphuric acid on the contrary causes the bihydrate to

take up 4 At. more water, converting it into C20H 16+6HO. Fuming
oil of vitriol converts the bihydrate into a thick brown liquid, which boils

above 360. 8. Fuming nitric acid rapidly oxidises the oil, even at

ordinary temperatures, forming a large quantity of oxalic acid. Ordi-

nary nitric acid produces the same effect at the boiling heat, but at

ordinary temperatures, it acts very slowly, converting the oil into a red

liquid. 9. Distilled over permanganate or bichromate of potash in

presence of sulphuric acid, it forms a thick resinous liquid. 10. It does

not appear to be altered by digestion with peroxide oflead. 11. In contact

with aqueous potash, or when dropped into melting potash, it forms a

soluble salt, the acid of which is precipitated as a resin by hydrochloric
or sulphuric acid. 12. Heated with sodium, it forms a crystalline mass,
soluble in water and alcohol, and consisting of soda and an organic sub-

stance, which is separated by strong acids in the form of a fragrant resin.

13. When the vapour of the bihydrate is passed over red-hot soda-

lime, a yellow oil distils over, having a peculiar odour quite different

from that of the bihydrate, and at the same time the soda-lime becomes
blackened by deposited charcoal, and when treated with acids, gives off a

large quantity of carbonic acid. The yellow oil thus formed yielded by distilla-

tion a fraction boiling between 180 and 185, which gave in two analyses, 79*76 and
80-03 p. c. C, 12-20 and 12*07 H, agreeing nearly with the formula C^H^O* which

requires 79'59 p. c. C, 12-44 H, and 7'97 O.

Combinations. Bihydrate of cajputene dissolves in all proportions in

alcohol, ether, and oil of turpentine.

c. Hexhydrate, C20H 22 6 = C20H 16
,6HO. Produced by the action of

dilute sulphuric acid on the bihydrate, or on crude oil of cajeput. Two
pts. of dilute sulphuric acid are added to 1 pt. of the crude oil and the

mixture is well shaken for several days till the watery layer acquires a

yellowish colour, and then left to itself for about ten clays, whereupon it

deposits crystalline tufts of the hexhydrate, adhering to the sides of

the vessel.

The crystals melt at 120, and solidify again at 85. On submitting
them to dry distillation, an oily liquid passes over and condenses again
in the colder parts of the apparatus, apparently as the unaltered hex-

hydrate. The crystals dissolve sparingly in cold, easily iii boiling
alcohol :

Schmidl.

mean.

20 C ................ 120 .... 63-15 ........ 63-20

2211 ................ 22.... 11-57 ........ 11-96

6 O ................ 48 .... 25-28 ........ 24'84

........ 190 .... 100-00 ........ 100-00

VOL. XIV. 2 L
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Crystals having the same composition were deposited from a secondary fraction of

crude cajeput-oil, which distilled at 210 230, and was left for a very long time

moist and exposed to the air. The crude oil mixed with nitric acid and alcohol changes,
in the course of seven or eight months, into a black heavy liquid in which crystals are

suspended, perhaps consisting of the hexhydrate. The same compound appears like-

wise to be formed in beautiful long prisms, when the crystalline mass produced by

passing hydrochloric acid gas into rectified oil of cajeput is thrown into water or

alcohol.

CHLORIDE OF CAJPUTENE. C20H 16C1 2
. Produced by the action of

nascent chlorine on the bihydrate. When the portion of cajeput-oil,

distilling between 175 and 178, is mixed with very dilute nitric acid,

and hydrochloric acid gas is passed into the liquid, a violent action tikes

place in a few minutes, yellow and red fumes of chlorine and nitrous

gas being evolved, and if the passage of the gas be continued, chloride of

cajputene ultimately sinks to the bottom, as a limpid brown oil, which

may be freed from adhering nitric and nitrous acid by distillation over

strong potash-ley. It has a fragrant odour, and may be kept for any
length of time without alteration, but is decomposed by distillation.

Boiled with nitrate of silver, it detonates in a peculiar manner and forms

chloride of silver.

;
Schmidl.

mean.

20 C 120 .... 57-97 57-45

16 H 16 .... 7-73 8-09

2 Cl 71.... 34-30 34-39

C2oHi6Cp 207 .... 100-00 99-93

Crystals were once obtained by keeping the oil at a low temperature, but not in

sufficient quantity for analysis.

MONOHYDROCHLORATE OF CAJPUTENE. C*H16
,HC1. Obtained by

distilling the bihydrochlorate, and collecting apart the fraction which
boils at 160 :

Schmidl.

mean.

20 C 120-0 .... 69-76 69-70

17 H 17-0 .... 9-88 10-00

Cl 35-5 .... 20-36 20-53

C^IF'Cl 172-5 .... 100-00 100-23

A product having the same composition is obtained by treating the bihydrochlorate
for several days with aqueous or alcoholic potash ;

but its odour is different from that

of the product obtained by simple distillation of the hydrochlorate. and resembles that

of pelargonic ether.

BIHYDROCHLORATE OF CAJPUTENE. C20H 1G
,2HC1. Obtained by

passing hydrochloric acid gas through rectified cajeput-oil, mixed with a

third of its volume of alcohol or strong aqueous hydrochloric acid.

Crystallises from alcohol in beautiful radiating tufts. Melts at 55, and
solidifies again at 30. It has no taste or smell. By dry distillation,

it gives off hydrochloric gas at 60, and splits into several fractions, one
of which is the monohydrochlorate. It is also deprived of half its

chlorine by heating with aqueous or alcoholic potash. It dissolves

sparingly in cold, easily in boiling alcohol or ether.
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Schmidl.

mean.

20 C 120 .,.. 57-41 57-57

18 H 18 .... 8-61 8-94

2 Cl.... 71 .. . 33-98 .. , 34-49

C-H 1SC12 201 .... 100-00 101-00

When hydrochloric acid gas is passed through rectified oil of cajeput, kept at a

low temperature, a violet liquid is formed which in 10 or 15 minutes solidities in a

crystalline mass. This crystalline compound is extremely deliquescent, liquefying rapidly
even when pressed between blotting paper cooled to 25 : the resulting liquid rapidly

gives off fumes of hydrochloric acid, and is completely decomposed by distillation. If

the crystalline mass, immediately after its formation, be thrown into water or alcohol,

beautiful long prisms are formed, after a few days, apparently consisting of hexhydrate
of cajputene (p. 513).

BROMIDE OF CAJPUTENE. C20H 16Br4
. Obtained by the action of

bromine on oil of cajeput. When dry bromine is dropped into the

rectified oil, a very brisk action takes place, and the sides of the vessel

become covered with yellow needles, which however soon disappear ;
but

if the addition of the bromide be continued till the reaction almost ceases,
a dark, thick, viscous oil is formed, which, after several weeks, deposits
a granular substance. By boiling the mixture with alcohol, the granular
substance is extracted ;

a heavy oil is left behind ;
and the alcoholic

solution, on cooling, deposits bromide of cajputene as a soft crystalline

substance, having a fatty lustre and much resembling cholesterin.

Bromide of cajputene melts at 60, and solidifies again at 32. By
dry distillation, it yields a liquid which crystallises again in the cooler

parts of the retort. It is not altered by boiling with aqueous potash.
It dissolves in ether and in boiling alcohol.

20 C
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20 C
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COMPOUNDS CONTAINING 22 AT. CARBON.

Primary Nucleus C22H10
: Oxygen-nucleus C23H4 6

.

Graphitic Acid.

C22H4 10 = C22H4 8
,0*.

B. C. BRODIE. Ann. Pliarm. 114, 6.

Formation. By the repeated action of chlorate of potash and nitric

acid on graphite.

Preparation. Graphite carefully purified by boiling with acids and
fusion with hydrate of potash in a silver crucible, is intimately mixed
with 3 At. chlorate of potash ;

the strongest nitric acid is added in

sufficient quantity to render the mixture fluid; and the whole is either

exposed to sunshine or heated on the water-bath to 60 for three or four

days. If at the end of this time, no more yellow vapours are evolved, the

mixture is to be shaken out into a large quantity of water, the undissolved

portion completely washed by decantation, then dried on the water-bath,
and again brought in contact with the same quantities of nitric acid and
chlorate of potash, and the same treatment is to be repeated four times or as

often as any further alteration of the substance appears to be produced.
Graphite cannot be completely converted into graphitic acid by one warming with

chlorate of potash and nitric acid, even for a long time. Graphitic acid obtained as

above contains about i p. c. ash, probably derived from the glass vessels.

Properties. Perfectly transparent, thin crystals, belonging either to

right or the oblique prismatic system.

Brodie.
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(rectified over sodium and boiling at 270) and heated, a large quantity
of water distils over between 100 and 200, whilst at first a small and
afterwards a larger quantity of carbonic acid escapes, the naphtha
acquires a deep red colour, and a black residue is left having the

appearance of charcoal. This residue, collected after 3 4 hours

heating of the graphitic acid with the naphtha to 250, weighed 66*77
to 66*98 p. c., but still contained traces of transparent crystals ;

after

14 hours heating, it weighed 65 '77 p. c., and had then the composition
C**H 2 8

. Brodie gives the following decomposition-formula as probable :

7C22H 4O10 = 3C44H2 8
*- 12 HO + 12 CO2 + 10 CO.

(But this equation gives no account of the disappearance of 10 At. H; Kr.) The
formation of 3 At. C44H2O8 from 7 At. C22H4O 10

,
should give a residue of 65 '48 per

cent.

The black residue obtained by heating graphitic acid with Rangoon naphtha, after

being washed with ether and alcohol, contains on the average 80*13 p. c. C, 0'58 H,
and 19'29 O (after heating for a short time, it is comparatively poor in carbon, but

becomes richer after longer heating). Calculation SO'OO p. c. C, O'fiO H, and 19'40 O.
The residue obtained by heating graphitic acid per se, contained 80-36 p. c. C, 0'71 H,
and 18-93 O. Heated for some time to 250 in nitrogen gas; it gives off 2'26 to

2*30 p. c. water and traces of carbonic oxide., leaving a residue amounting to 97 '16

97'38 p. c. The latter residue contains, on the average, Sl'82 p. c. C, 0'44 H, and

17-74 p.c. O: it is therefore C 152H 4O22
(calculation 81*48 p. c. C, 0'41 H, and

18-41 O), and is formed as shown by the equation 3 C 14H 2O8 = C132H4O~ + 2 HO.
If it be again strongly heated, carbonic acid and carbonic oxide are evolved; but even

after several hours exposure to a red heat, it still retains hydrogen and oxygen.
2. When hydrosulphate of ammonia or sulphide ofpotassium is poured

upon graphitic acid, it decomposes with decrepitation, forming a grapiii-
toidal substance having the metallic lustre.

3. It is decomposed in like manner by boiling with acid solutions of

cuprous or stannous chloride.

Combinations. Graphitic acid is somewhat soluble in pure water,
not in water containing acids or salts.

It unites with alkalis. Shaken up with aqueous ammonia) it is

transformed into a transparent jelly, without dissolving, and on addition

of acids, is precipitated as a jelly, like silicic acid, which after drying in

vacuo, has the same weight as the graphitic acid originally employed.
Graphitate of Baryta. Moist graphitic acid, shaken up with baryta-

water, washed and dried at 100, yielded a compound which contained
21*19 p. c. Ba, and after being suspended in water and decomposed by a
stream of carbonic acid, still contained at 100, 13'30p. c. Ba. Hence
Brodie regards the former salt as essentially containing C22H 3Ba0 10

(calculation 24'13 p. c. Ba), and the latter as C"H 7Ba020
(calculation 13-73 p. c.

Ba), and graphitic acid probably as bibasic. The baryta-salts are

hygroscopic and detonate with violence when heated. (Brodie.)
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Azo-nucleus C23NH 9
.

Cryptidine.

= C22NH9
,H

2
.

GR. WILLIAMS. Trans. Eoy. Soc. Edinb. 21, Pt. iii. 377; Chem. Gaz.

1856, 261 and 283; abstr. 69, 355; Lieb. Kopp. Jalvresber. 1856,
537.

Known only as a platinum-salt.

Found, together with many other products, in coal-tar, and obtained
in the preparation of chinoliue (xiii, 243) among the products boiling at

about 274. As however these products still contain chinoline and

lepidine (xiv, 103), from which the cryptidine, on account of its small

quantity, cannot be completely separated by fractional distillation, the

hydrochloric acid solution of the portion which distils at 274 is mixed
with bichloride of platinum ;

and the platinum-salt, which precipitates as

a yellow pasty mass, soon becoming crystalline, is recrystall ised from

boiling water, and washed with ether alcohol
;

or the portion distilled

between 2?0'
J

and 274 is treated with nitric acid, whereby an insoluble

powder is separated, and this is converted into a platinum-gait.

22 C .



520 PRIMARY NUCLEUS C22H 14
: OXYGEN-NUCLEUS C- 2H 10O 4

.

Preparation. Oil of lime is added by small portions to a mixture of

bichromate of potasli and sulphuric acid
; and the portion of the oil which

is volatilised in consequence of the great heat developed, is collected and

poured back. As soon as the action is finished, the liquid is diluted with

water, and the limettic acid which separates as a resin is washed, and

purified by repeated solution in aqueous carbonate of potash, precipitation
with nitric acid, and recrystallisatiou from alcohol.

Properties. White, crystalline. Volatilises when heated, and forms

a crystalline deposit on cold bodies. It has neither taste nor smell.
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Melts when heated, giving off pungent vapours and leaving charcoal.

By bromine, it is quickly decolorised, with formation of a non-crystal-
lisable substitution-product. With cold oil of vitriol, it forms a yellow
solution, but hot oil of vitriol chars it, giving off sulphurous acid.

Nitric acid first converts it into a yellow resin, and then decolorises it.

It is soluble in water, and with red colour in alkalis. Its alcoholic

solution is not precipitated by neutral acetate of lead.

It is slightly soluble in cold alcohol, more soluble in boiling alcohol,

easily soluble in ether.

Primary Nucleus C22H 16
: Oxygen-nucleus C22H 12 4

.

Sinapic Acid.

C22H 12 10 _ C 22H 12 4
,0

6
.

v. BABO & HIRSCIIBRUNN. (1852.) Ann. Pharm. 84, 19; abstr.

Pharm. Centr. 1852, 916; J. pr. Chem. 58, 283; N. Ann. Chim.

Phys. 38, 108; N. J. Pharm. 33, 293; Chem. Gaz. 1853, 81.

Formation. Hydrosulphocyanate of sinapine is resolved by boiling
with potash or baryta-water into sulphocyanide of barium, sincaline, and

fcinapate of baryta :

C32NH23 10
,C

2NHS2
-f 3 BaO = C2NBaS2 + C--H10O3,2BaO + CIOH 13NO2,HO.

By exhausting aqueous mustard-paste with ether, distilling off the ether, and

treating the residual r.crid extract with cold water, Simon (Poyg. 44, 601) obtained his

Senfoaure, which is perhaps identical with Babo's sinapic acid. It remains behind

when the aqueous solution is cautiously evaporated (if too much heat is applied, sul-

phurous acid escape'?), and may be freed from soft resin by washing with ether and

crystallised from alcohol. It does not colour alkalis yellow, but reddens ferric sails,

like hydrosulphocyanic acid
;

it dissolves easily in alcohol, slowly in ether, and is not

easily converted into hydrosulphocyanate of sinapine. (Simon.) ,

Preparation. Hydrosulphocyanate of sinapine is boiled with potash-

ley; the liquid is supersaturated with hydrochloric acid; and the resulting

precipitate is purified by recrystallisation from boiling alcohol of 60 p. c.

If the solution be left for some time exposed to the air, it becomes red-brown and
suffers partial decomposition, but the unaltered portion may be recovered by treatment
with animal charcoal. The acid is obtained as an insoluble baryta-salt, in the prepara-
tion of sincaline by boiling hydrosulphocyanate of sinapine with baryta-water.

Properties. Small prisms which melt between 150 and 200, and

solidify in the crystalline form.

At 110. v. Babo & Hirschbrunn.

22 C 132 .... 58-93 58-67 .... 58 92
12 II 12 .... 5-35 4-87 .... 5'G7
10 O ... 80 .... 35-72 ., , 30-46 ..,, 35-41

C22H i2O io 224 .... 100-00 100-00 .... 100-00
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Decompositions. 1. When heated above its melting point, it gives off

a colourless oil, and leaves a brown residue, which turns red after some

hours, and chars at a low red heat. Ammonia-gas produces from the

oil and the residue, crystalline yellow substances, which dissolve with

difficulty in water, and scarcely turn red. 2. The acid neutralised

with potash or soda turns red on exposure to the air, then brown. The
other sinapates likewise alter quickly (see below). 3. By chlorine-water, espe-

cially when warm, it is coloured rose-red and then purple-red, but not

dissolved. 4. It dissolves in nitric acid with red colour changing to

orange -yellow, apparently with formation of oxalic acid and a nitro-

compound. In the form of potash-salt, it immediately reduces gold
from the terchloride.

Combinations. Sinapic acid dissolves very slowly in cold, somewhat
more readily in hot water. It unites with bases, forming salts, among
which those of the alkalis are easily soluble and crystallisable, while the

rest are difficultly soluble.

Sinapate of potash forms white precipitates with chloride of calcium

and with solution of alum; the latter precipitate treated with chlorine-

water, assumes first a rose-red and then a dirty red colour. With sesqui-

chloride of iron, it forms a rose-red or sometimes a purple-red precipitate,
with formation of ferrous oxide. From solution of copper and lead-salts,

it throws down precipitates which soon turn blue-green ;
with mercuric

and silver salts, white precipitates which decompose,, with separation of

metal, especially on addition of more alkali.

Sinapate of Potash. Precipitated from the aqueous solution by
absolute alcohol, in iridescent laminae, which soon change after the alcohol

has been poured off.

Sinapate of Baryta. (Vid. p, 520.) Sinapic acid is boiled with excess

of baryta-water out of contact with the air, and the precipitate is washed
with water free from carbonic acid.

v. Babo & Hirsclibrunn.

22 C 132 .... 36-80 36*45

10 H 10 .... 2-78 2-90

8O 64 .... 17-82 18-12

2 BaO 153 .... 42'60 42'53

C22H io
OS)2BaO 359 .... lOO'OO 100-00

Sinapic acid is sparingly soluble in cold, easily in hot alcohol, inso-

luble in ether.
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Interpolation : Sincaline.

C l NH 13 2 = C10NHU 2
;
H3

.

v. BABO & HIRSCHBRUNN. Ann. Pharm. 84, 22.

Formation. By boiling hydrosulphocyanate of sinapine with baryta-
water or potash-ley (p. 520).

Preparation. Hydrosulphocyanate of sinapine is heated with baryta-
water till the sinapate of baryta is completely separated ; the filtrate

mixed with a slight excess of dilute sulphuric acid, is freed from hydro-

sulphocyanic acid by precipitation with aqueous sulphate of iron or

copper ;
the liquid is filtered from the precipitated sulphocyanide of

copper ; the filtrate precipitated with baryta-water ;
carbonic acid passed

through it
;
and the solution filtered from the carbonate of baryta is

evaporated on the svater-bath : carbonate of sincalinc then remains

behind. By neutralising the carbonate with aqueous hydrochloric acid,

digesting the hydrochlorate with oxide of silver, and evaporating the

solution filtered from the chloride of silver and excess of oxide, in vacuo

or on the water-bath, sincaline is obtained as a colourless crystalline
mass.

Sincaline, according to v. Babo, is C 10NH14O'2 ; the formula here adopted, which

is that proposed by Gerhardt, contains 1 At. hydrogen less.

Sincaline chars when heated, giving off an odour of methylamine and
a combustible vapour.

Combinations. Sincaline exposed to moist air, deliquesces and becomes

heated. It dissolves sulphur, with formation of (penta?) sulphide and

sulphate of sincaline, and on adding an acid to the solutions, sulphuretted

hydrogen is evolved and milk of sulphur is precipitated.
Sincaline is a strong base. Its aqueous solution acts upon metallic

salts like potash, precipitating the oxides, even from the salts of baryta,
lime and mercuric oxide. The precipitates formed in solutions of

alumina and chromic salts dissolve in excess of sincaline, the chromic

precipitate being reprecipitated on boiling. The sulphate, hydrochlorate
and nitrate of sincaline are deliquescent.

Carbonate of Sincaline. Aqueous sincaline absorbs carbonic acid

from the air, and forms a deliquescent salt.

Chloro-aurate of Sincaline is precipitated as a yellow crystalline

powder, on adding terchloride of gold to aqueous hydrochlorate of sinca-

line, and may be obtained in plumose crystalline needles and lamince by
washing with cold and recrystallising from boiling water.

At 110.

10 C
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So according to Gerhardt (Trait$, 2, 431); according to v. Babo & Hirschbrunn,
t is C*HHNO*,HCI,AnCP.

Chlwoplatinate of Sincaline. Crystallises on mixing hydrochlorate
of sincaline with bichloride of platinum and evaporating, in splendid

orange-coloured prisms ; by slow evaporation, it is obtained in six-sided

plates half an inch in diameter. At 110, it gives off 5*32 p. c. water

(by calculation, 2 At.= 5'50 p. c. Aq).

v. Babo & Hirschbrunn.

10 C
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Known only in aqueous solution and in combination with acids.

Preparation of Hydrosidphocyanate of Sinapine. 1. Dry mustard

powder, exhausted with ether and thereby freed from fixed oil, is treated

with cold absolute alcohol as long as the alcohol acquires a reddish-

yellow colour, whereby a small quantity cf sinapine is taken up, to be recovered as

described further on ; the residue is boiled with alcohol of 90 p. c., then

pressed, and the boiling and pressing are repeated twice more. The hot-

filtered tinctures yield, after half the alcohol has been distilled off,

colourless crystals of hyclrosulphocyanate of sinapine, an additional

quantity of which may be obtained from the mother-liquors by further

evaporation and addition of sulphocyanide of potassium. Sulphocyanide of

potassium likewise precipitates hydrosulphocyanate of sinapine from the above-men-

tioned extracts prepared with cold alcohol.

2. Mustard-flour, freed from fixed oil by pressure in the oil-mill, is

exhausted with cold and then with hot alcohol of 80 p. c. j about f of the

alcohol is distilled from the united tinctures in the salt-bath,, or so much,
that a sample of the residue separates on cooling into two equal layers

consisting of oil and aqueous hydrosulphocyanate of sinapine. If the con-

centration is carried too far, the hydrosulphocyanate of sinapine no longer crystallises ;

and, on the other hand, if a sufficient quantity of the alcohol be not distilled off, part of

the sinapine remains dissolved in the alcoholic oily layer, and is somewhat difficult to

obtain in the form of crystallised hydrosulphocyanate : the best way of effecting this is

to add a small quantity of alcoholic sulphocyanide of potassium. The upper layer
is removed, and the lower watery liquid is either left to itself for a week
or as long as hydrosulphocyanate of sinapine continues to crystallise
from it

; and the crystals are collected on linen, separated from the

viscid mother-liquor by means of a centrifugal machine ; moistened with

alcohol ; strongly pressed between filtering paper, and recrystallised from
alcohol of 90 p. c., then from a small quantity of boiling water, with

addition of animal charcoal ; or better, the lower watery layer is

mixed with alcoholic sulphocyanide of potassium, and the crystals which

separate are purified as above. The mother-liquors also yield an
additional quantity of hydrosulphocyanate of sinapine on addition of

sulphocyanide of potassium, (v. Babo & Hirschbrunn.)
3. Bruised white mustard-seed, freed from the greater part of the

fixed oil by pressure at 50, is exhausted with ether ; the residue is

digested with 7 pts. of alcohol of 80 p. c., then with 2 pts. more ; the

alcohol is distilled off from the tinctures till the residue is reduced to

one-fourth of the weight of mustard-powder used ; this residue is set

aside for ] 4 days to crystallise ; and the crystals, after being freed by
ether from a red-brown matter, are purified by repeated crystallisation
from water and alcohol, with addition of animal charcoal. (Winckler.)

Winckler also digests white mustard with 3 pts. of alcohol of 80 p. c.,

evaporates the tincture to of the weight of mustard used ; treats the

residue, which is covered with oil drops, with ether, as long as the ether

is thereby coloured; and purifies the residual hydrosulphocyanate of

sinapine by solution in water and recrystallisation as above. A similar

process is adopted by Simon, who, however, at each extraction of the
mustard- flour, uses only enough alcohol to moisten the mustard-flour,
and subjects the whole to strong pressure : by this treatment, the ex-
haustion is effected more quickly than when a larger quantity of alcohol

is used.

Older Methods. 0. Henry & Garot boil mustard-flour for a few
seconds with water ; strain the liquid through cloth ; press the residue ;
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evaporate the decoction to the consistence of honey ;
and shake it up

with 6 to 8 vol. aleohol of 40. The alcoholic tincture freed from alcohol

by distillation is set aside to crystallise ; and the crystals are purified by
pressure, recrystallisation from alcohol, washing with ether (to remove a
volatile red substance), and another crystallisation from alcohol. The

mother-liquors become acid, in consequence of the continual liberation of

hydrosulphocyanic acid. This process does not easily yield hydrosul-
phocyanate of sinapine in the crystalline state, (v. Babo & Hirsch-

brunn.) Faure evaporates the decoction of black mustard, boils the

extract with alcohol, evaporates to the consistence of honey, and dilutes

with water, whereupon hydrosulphocyanate of sinapin is precipitated.
This product is purified as above. Or he first exhausts black mustard
with hot ether, then boils it with alcohol, and suspends the alcoholic

extract in water, whereupon the greater part of the hydrosulphocyanate
of sinapine is precipitated, part however remaining dissolved in the

water.

Sinapine cannot be obtained in the free state, because it quickly

decomposes when separated from its salts. If baryta-water be added
from a burette to aqueous bisulphate of sinapine, till the colourless solu-

tion turns yellow in consequence of the conversion of the acid sulphate
into a neutral salt, a second quantity of baryta- water then added equal
to the former, and the liquid filtered from the sulphate of baryta, an

aqueous solution of sinapine is obtained, having a deep yellow colour and
distinct alkaline reaction. This solution added to the solutions of many
metallic salts precipitates the oxides (forming a green precipitate with

copper-salts, yellow with mercuric salts and grey-brown with silver-

salts), and, on standing or heating, reduces the metal, (v. Babo &
Hirschbrunn.) Sinapine is not separated from its solution by alcohol or

ether. Neither can it be obtained by treating the sulphate or hydro-

sulphocyanate with oxide of lead, the product thence resulting being a

gelatinous compound containing lead, and somewhat soluble in boiling
water, (v. Babo & Hirschbrunn.)

Sinapine is, according to v. Babo & Hirschbrunn, C32H24N0 10
, according to Ger-

hardt, it is C32H23NO10
,
which formula is here adopted.

Decompositions. 1. The aqueous solution of sinapine acquires by
evaporation first a green, then a brown, and then a red colour, and does

not leave a crystalline residue. 2. Aqueous sinapine reduces gold from

the terchloride. 3. When its salts are mixed with aqueous alkalis or

baryta-water, it instantly turns yellow, and is resolved on boiling into

sincaline and a salt of sinapic acid. (v. Babo & Hirschbrunn.)

Decompositions of Hydrosulphocyanate of Sinapine. 1. When heated,
it melts to a yellow liquid, which then decomposes, giving off stinking

products amon^ which are a brown oil, carbonate of ammonia and

hydrosulphate of ammonia, and leaving charcoal. (Henry & Garot.)
Combustible gases are evolved in this decomposition. (Winckler.) The

vapours do not smell of sulphuretted hydrogen, sulphide of carbon, or

hydrocyanic acid. In the course of the decomposition, volatile bases are

evolved, together with gases and empyreumatic oils, which burn with

luminous flame and formation of sulphurous acid. (v. Babo &. Hirsch-

brunn.) 2. It dissolves readily in oil of vitriol, with greenish yellow
colour and slight rise of temperature, turns brown when the solution is
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heated, and then chars. (Wiuckler.) Hydrosulphocyanic acid is likewise

evolved, (v. Babo & Hirschbrunn.) 3. With iodic acid, it acquires a

light reddish brown colour and separates iodine (Winckler); probably
because it contains free hydrosulphocyanic acid. (Kr.) 4. In contact

with iodine, it immediately assumes a light yellow-brown colour, and

when heated, melts, gives off iodine, and leaves a brown-red brittle resin.

(Winckler.) 5. Its aqueous solution is coloured by chlorine, first

brown-red, then red, and finally yellow, with formation of sulphuric
and evolution of hydrocyanic acid. (Henry & Garot.) According to

v. Babo & Hirschbrunn, no formation of hydrocyanic acid takes place in

this and similar cases. 6. With nitric acid of sp. gr. 1'4, or weaker, it

immediately assumes a deep red colour, giving off red vapours, and when

heated, turns yellow with formation of sulphuric acid. (Henry & Garot,
and others.) 7. When hydrosulphocyanate of sinapine is boiled with

peroxide of manganese and dilute sulphuric acid, the distillate contains

hydrocyanic acid (vid. sup.), and the residue contains a substance which

dissolves in water with dark brown-red colour. (Winckler.) 8. With
alkalis (vid. sup.}. It is likewise coloured yellow by the alkaline earths

(Henry &c Garot); and by ammonia, strychnine, morphine, and quinine

(but not by narcotine or salicine). (Winckler.) A trace of tobacco-

smoke is sufficient to produce this colouring, (v. Babo & Hirschbrunn.)
The behaviour of hydrosulphocyanate of sinapine to dilute acids and

saline solutions is the same as that of other hydrosulphocyanates (oomp.

Henry & Garot, J. Pharm. 17, 10 and 11; Winckler, Eepert. 41, 88.)-
For its behaviour with sesquichloride of iron, see Hydrosulphocyanate of Sinapine.

According to Henry & Garot, oil of mustard is given off in many of the decompositions
of hydrosulphocyanate of sinapine; but according to Boutron & Robiquet, v, Babo &
Hirschbrunn, and others, this statement is erroneous.

Compounds of Sinapine. With water. Aqueous Sinapine (vid. sup.)

With Acids. Salts of Sinapine. Sinapine unites with acids, form-

ing colourless salts, which are less decomposable than free sinapine

(v. Babo & Hirschbruun).

Sulphate of Sinapine. a. Neutral Half the acid of bisulphate of

sinapine is precipitated by baryta-water, and the colourless filtrate is

evaporated. Colourless crystalline mass easily soluble in water

(v. Babo & Hirschbrunn).
b. Acid. When a small quantity of oil of vitriol is added to a hot

concentrated solution of hydrosulphocyanate of sinapine in alcohol of

90 p. c., the liquid on cooling deposits rectangular laminae, which may
be purified by washing with absolute alcohol, and repeated crystallisation
from water and alcohol. Contains 4 At. water, which are given off at

110 (Will ;
Babo Hirschbrunn).

At 100. v. Babo & Hirschbrunn.

32 C 192 .... 47-19 46-99

25 H 25.... 6-14 6'37

N 14 .... 3-44

12 O 96 .... 23-57

2 SO3 80 .... 19-66 19-82

C32H2JNO-,2S03,2HO 407 .... 100-00

Hydrochlorate of Sinapine. Slender very soluble needles, obtained

by decomposing sulphate of sinapine with chloride of barium (v. Babo^&
Hirschbruun).
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Nitrate of Sinapine. Obtained by decomposing the sulphate with
nitrate of baryta, or the hydrocyanate with nitrate of silver. Colourless,

very soluble needles, (v. Babo & Hirschbrunn.)

Ckloroplatinate of Sinapine. When hydrochlorate of sinapine is

mixed with bichloride of platinum, a resinous precipitate is formed,
which turns brown when heated, and yields flocks. (v

r
. Babo & Hirsch-

brunn.)

Hydrosulphocyanate of Sinapine. Formation, Preparation, and Synonymes

(pp. 523, 524) White needles having a pearly lustre and loosely aggre-

gated in tufts. (Henry & Garot.) Colourless, nearly transparent, glassy

prisms, mostly rectangular, truncated, grouped in stars or thin nodules.

(Winckler.) Melts when heated (at 130 according to v. Babo), form-

ing a yellow liquid, which solidifies in a gummy mass on cooling,

(Winckler.) Scentless, tastes bitter, then like mustard. Neutral.

(Henry & Garot.) Hydrosoulphocyanate of sinapine for the most part
reddens ferric salts immediately, like other hydrosulphocyanates j some-

times, however, it is obtained in such a condition that it does not redden

ferric salts till heat is applied. (Will ; v. Babo & Hirschbrunn.)
Boutroii & Robiquet obtained hydrosulphocyanate of sinapine not possessing- the

power of reddening ferric salts, by treating mustard-flour with alcohol after it had been

exhausted with ether. This variety of the compound contains, according to them, less

nitrogen than that which reddens ferric salts, and is less soluble in alcohol. Bat

Winckler, following their directions, obtained hydrosulphocyanate of sinapine which

did possess the power of reddening ferric salts Hydrosulphocyanate of sinapine
dissolves with yellow colour in water and in alcohol, in greatly increased

quantity when the liquid is hot, and crystallises on cooling. A drop of

acid renders the solution colourless (v. Babo & Hirschbrunn). It likewise crystallises

without alteration from acidulated water (Henry & Garot). It dissolves in ether,

sulphide of carbon and oil of turpentine. (Simon.) According to

Boutron & Fremy, hydrosulphocyanate of sinapine is decomposed by
emulsion, with formation of the acrid principle of white mustard. Accord-

ing to Simon, and v. Babo & Hirschbrunn, on the other hand, emulsin

has no effect on it.
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perhaps containing sulphur. This acrid principle is produced, according
to Boutron & Fremy, by the action of emulsin on hydrosulphocyanate of

sinapiue ;
but Simon and Babo & Hirschbrunn could not perceive that

any decomposition of hydrocyanate of sinapine was produced by emulsin.

Winckler, on the other hand, thinks it more probable that hydro-

sulphocyanate of sinapine is a product of the decomposition of the acrid

principle. (Repert. 67, 257.)
White mustard stirred up with water, yields a milk which has a mild

odour, but sharp taste, and yields by distillation with water, not a trace

of mustard-oil, but only insipid water, the residue also losing its acridity.

(Boutron & Robiquet.)
Alcohol of 94 p. c. or absolute alcohol does not extract any acrid

principle from white mustard ; the residue no longer becomes acrid when
moistened with water. (Simon.) The alcoholic tincture has a sharp
taste at first, but loses its sharpness by evaporation, and then yields

crystals of hydrosulphocyanate of sinapine. (Winckler.)
Ether does not extract any acrid principle from the seeds, after they

have been freed from oil.

The acridity of aqueous mustard-paste is destroyed by heating, even
below the boiling point, and without evolution of acrid vapours j also by
addition of alcohol or of dilute carbonate of potash, and is not restored

by acids. It is destroyed by drying the paste, even by quick and
careful drying in vacuo, and remains in the residue when an aqueous
emulsion of mustard is filtered, the filtrate being insipid. (Simon.)

When white mustard is moistened with water, the acrid principle

thereby developed may be completely extracted by ether, so that the

ethereal liquid, if allowed to run over the hand, produces a roseate

inflammation, attended with pain which lasts for several days. (Alcohol
extracts from the residue very pure hydrosulphocyanate of sinapine,
which therefore is not the cause of the acridity.) The ether, when

distilled, leaves a very acrid and acid extract, the alcoholic solution of

which separates on standing, into two layers, with evolution of sul-

phuretted hydrogen and separation of resin. The lower resinous layer is

with difficulty deprived of all its acid (Simon's Senfodure p. 523) by cold

water, more easily by warm water (but with evolution of sulphuretted

hydrogen) or by alkalis. At the same time it loses all its acridity. The
acrid and acid resin contains sulphur; that which has been deprived of

its acridity is free from sulphur. (Simon, Pcgg. 43, 651, and 44, 593.)
When a pressed cake of white mustard is exhausted with ether in

the displacement apparatus, a mild fixed oil first runs away, then an acrid

ethereal tincture. The latter leaves on evaporation an acrid oil, which,
when repeatedly agitated with cold alcohol, gives up to that liquid its acrid

principle, together with a small quantity of oil, which may for the most

part be separated by repeatedly evaporating the alcohol and redissolving
the residue in alcohol. In this manner, the acrid principle is obtained as

a thick reddish oil, scentless, with a biting taste of horse-radish, soluble

in alcohol and in ether. This oil burns when heated, without leaving
any fixed residue, and does not yield any volatile acrid principle by
distillation with potash or ammonia. (Boutron & Robiquet, J. Pharm.
17, 279.)

2. Erucine. When white mustard-flour is moistened with water
and then exhausted with ether, the ether distilled off from the acrid

extract, and the acrid residue left to itself for some time in an open dish,
VOL. XIV. 2 M
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small bard points arc produced in it, consisting of erucine. This sub-

stance may be freed from soft resin by sprinkling with aqueous alkali-,

then dissolved in ether containing alcohol; the solution left to evaporate
*n the air

;
the alcoholic mother-liquor poured off

; the erucine on the filter

freed from the last traces of sinapine by sprinkling with ammoniacol

water, then dissolved in ether; and the ether left to evaporate. Fine,

tion--crystall ine, yellowish white powder, free from sulphur. It does not

dissolve in water, in aqueous ammonia, or in aqueous fixed alkalis, which
do not even colour it yellow. It does not redden ferric salts. It

dissolves easily in sulphide of carbon, ether, and oil of turpentine, slightly

only in boiling alcohol. (Simon, Pogg. 44, 600.)

Unknown Primary Nucleus C22H22
.

Enodic aldehyde.

C22H22 2 = C22H22
,0

2
.

This body is, according to Williams, the chief constituent of volatile

oil of rue (p. 489.)

Digitaloic Acid.

C22H23 4 = C22H22
,0

4
.

WALZ. (1858.)^. Jahrb. Pharm. 9, 310; further, 10, 324.

Respecting Kosmann's fatty acid from Digitalis and Morin's digitalic acid, see

Diyitalin.

From commercial digitaline (vid. inf.} ether extracts Walz's digitalacrin
or digitalicrin, which, by the treatment presently to be described, yields

digitalin-i'at, the acrid principles of digitalis, A and B, and digitaloic
acid. Walz's digitalin (vid. inf.) is digested with absolute ether; and the

residue left after the distillation of the ether is washed with water as

long as the water which runs away from it has a bitter taste and then

dried. (The product thus obtained was formerly described by Walz, Jahrbr. pr.
Pharm. 21,40, as digitalicrin.) On digesting the brownish, crumbling mass
thus obtained with alcoholic solution of subacetate of lead, that substance

takes up the colouring matter, and the wine-yellow filtrate leaves on

evaporation (after removal of the lead ? Kr.) a gold-yellow resin. The resin

is freed by agitation with water from admixed digitaliu and its products
of decomposition ; the undissolved portion (Walz's digitalacrin, N. Jahrb.

Pharm. 9, 311) is digested with water containing a few per cent, of

ammonia
;
and the white flocks which separate are filtered from the

brown solution and completely washed with ammoniacal water. (The
unmoniacal solution contains the acrid principle A ;

vid. inf.} The undissolved

white flocks, containing digitaloic acid and the acrid principle B, are

washed with cold alcohol, and the residual shining white mass is dissolved

in boiling alcohol. The solution thus formed yields, on cooling, white
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pearly laminae of digitaloic acid, an additional quantity of which is

obtained by concentrating the mother-liquor,, and likewise by precipitating

with water the cold alcohol which has been used for washing. Part of

the digitaloic acid still remains in solution, together with the acrid

principle B : to separate these substances, the liquid is evaporated, and

the residue, which solidifies to a white jelly, is digested with potash-ley

and thoroughly washed. Digitaloic acid then remains behind, while the

acrid principle B dissolves. The latter is precipitated with dilute

sulphuric acid, dissolved in alcohol, and treated with animal charcoal

(which however exerts a decolorising action), and obtained in the solid

state by spontaneous evaporation of the solution.

Properties. Oblique truncated prisms, scentless at first, afterwards

smelling of fat.

Walz.

mean.

22 C 132 .... 70-96 70-86

22 H 22.... 11-82 11'90

4 O 32 .... 17-22 ., 17-24

C^KPO4 186 .... 100-00 100-00

It is not easy to see why Walz designates this body as an acid, inasmuch as it is

insoluble in alkalis.

Insoluble in ammonia, or in potash, but soluble in alcohol.

Appendix to Digitaloic Acid.

1. Digitalin-fat.

WALZ. N. Jahrb. Pharm. 9, 312; further, 10, 324.

Extracted by ether from crude digitalin, together with the substances

above mentioned, and remains in the preparation of digitaloic acid as

above described dissolved in the aqueous ammonia, together with the

acrid principle A. When this ammoniacal solution is neutralised with

dilute sulphuric acid, a copious white precipitate is formed, which soon

unites with the resin. The resin is dissolved in alcohol; the solution

precipitated with alcoholic subacetate of lead (the acrid principle A then

remaining dissolved); and the precipitate is completely washed with

alcohol and decomposed under alcohol, with sulphuretted hydrogen.
The solution filtered from the sulphide of lead leaves, by spontaneous

evaporation, digitalin-fat in white scales, which melt to an oil at a

gentle heat :

Walz.
dried.

Calculation according to Walz. mean.

25 C 150 .... 73-17 73-41

23 H 23 .... 11-21 11-33
4 O 32 ... 15-62 ... 15-26

C25H23O4 205 .... 100-00 100-00

Walz calculates his analyses incorrectly. He regards the fat as consisting of an
acid C^H^O4 and Berzelius's oxide of lipyl (ix, 487) C3H2O; or perhaps also as

2 M 2
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C74H7iO 12
, produced from 3 At. C^H^O22 and 1 At. C8H5O6

. According to the first

of these formulae, the acrid principles A and B of digitalis consist of digitalin with 2 and

3 At. oxygen added to it.

2. Acrid Principle of Digitalis, A.

WALZ. &. Jahrb. Pharm. 9, 314; 10, 324.

Extracted by ether, together with other substances, from crude digi-

talin, and remains, in the preparation of digital in- fat, as above, in

solution, on the evaporation of which it is left in the form of a resin.

Separates by spontaneous evaporation from alcohol, at the bottom of the

vessel, in yellowish red oil-drops,, on the edge in warty resinous spherules,
and appears, after complete evaporation of the alcohol, as a yellowish
mass having the consistence of honey.

Calculation according to Walz.
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Turns brown in contact with oil of vitriol, and olive-green with hydro-
chloric acid, which partially dissolves it. Dissolves with yellow colour

in nitric acid.

Scarcely soluble in water, easily in ether. (Walz.'

4. Digitalosmin.

WALZ. (1852.) N. Jahrb. Pharm. 24, 86.

The odorous principle of fox-glove (Digitalis purpurea).
On subjecting 80 pounds of dry fox-glove a year old to slow distilla-

tion by steam, 15 to 18lbs. of slightly acid distillate were obtained, with

fatty scales floating on the surface. By agitating the distillate with

ether, removing the ethereal layer, and leaving the ether to evaporate,
the substance composing these scales is obtained as a yellowish white,

pearly residue, having a strong odour of infusion of digitalis, and a

nauseating, scratching, very persistent taste.

Heated on platinum, it melts and volatilises in vapours, which burn
with a non- smoking flame. Softens when triturated with oil of vitriol,

and is decomposed by heating. It is slightly altered by cold fuming nitric

acid, and coloured yellow by hot nitric acid, with evolution of nitrous

gas.
It is insoluble in cold water, but imparts to it the odour of digitalis ; in

warm water, it melts and separates in scales on cooling. It dissolves in

alcoholic potash, and is precipitated apparently unaltered by water. In

aqueous ammonia, it softens without dissolving.
It dissolves readily in alcohol, with slight coloration, and is precipi-

tated therefrom by water. Dissolves with great facility in ether.

Oxygen-nucleus C
22H16 6

.

Volatile Oil Of Aristolochia Clematitis.

1 C22H 16 6
.

G. F. WALZ. Jahrb. pr. Pharm. 24, 65.

The volatile oil of Aristolochia was previously observed by F. L.

Winckler (Jahrb. pr. Pharm. 19, 71) and by Frickhinger (jV. Repert.

7, 1). Winckler obtained about 0'4 p. c. by distillation from the dried

roots ; Walz obtained the oil from the dried plant by vapour-distillation.

Viscid, gold-yellow oil, having a sp. gr. of 0'903 at 15 and a strong
acid reaction (arising probably from adhering acid : Kr.).



534 PRIMARY NUCLEUS C22H22
: OXYGEN-NUCLEUS

Walz heated the oil that he analysed to 100 for some time previously, which tem-

perature was probably not sufficient for dehydration. The calculations of his analyses,
which vary from 65' 18 to 67 '13 p. c. in the carbon, and from 7 '98 to 9*26 p. c. in the

hydrogen, are partly incorrect. (Kr.)

By exposure to the air, the oil becomes more viscid, but does not

resinise. According to Winckler, it resinises when exposed to the air.

It colours oil of vitriol liver-brown when cold, black when heated, and

finally becomes carbonised. It dissolves iodine with rise of temperature,

forming a yellowish brown, tough mass, which resinises when heated.

By nitric acid of sp. gr. T5, it is violently attacked, with evolution of

nitrous gas, becomes brown-red and resinises. With alcoholic potash, it

forms a deep red liquid, becoming red-brown when boiled, and remains in

red drops when the alcohol evaporates. With caustic ammonia it forms

an orange-yellow emulsion. With aqueous bichromate of potash and

sulphuric acid it acquires a yellow-green colour.

Dissolves in 15 28 pts. alcohol of sp. gr. 0*85.

END OF VOL. XIV.



ERRATA.

VOL. XIII.

Page 576, lines 9 20 belong to page 577 where they should follow line 9.

VOL. XIV.

Page. Line.

139 9 from bottom for 2BaO,HO read 2(BaO,HO).
140 5 from top 3BaO,HO 3(BaO,HO).

11 from bottom 3CaO,HO 3(CaO,HO).
158 21 from top C 16 C14

.

176 11 ,, C^NHtfQ4 C^NH^O4
.

268 17 HQ HC1.
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